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OLEFIN POLYMERIZATION CATALYST COMPOSITION COMPRISING 
GROUP 13 AMIDE DERIVATIVES 

Background of the Invention 

This invention relates to compositions of matter which are useful as addition 
polymerization catalysts, to a method for preparing these catalyst compositions and to a 
method of using these catalyst compositions. More particularly, this invention relates to 
improved olefin polymerization catalyst compositions comprising a Group 4 metal complex, 
an activator therefor, and a Group 13 aromatic amide tertiary component The invention also 
relates to an improved method for polymerizing addition polymerizable monomers using these 
catalyst compositions. 

Constrained geometry metal complexes, their preparation, methods of activation, 
active catalysts formed therefrom including canonic catalysts and methods of use are 
disclosed in EP-A-416,815; EP-A-514,828; EP-A-520,732; US-A-5.064,802; US-A- 
15 5,374,696; USP 5,470,993; US-A-5,055,438, US-A-5, 057,475, US-A-5,096,867, 
US-A-5,064,802, US-A-5, 132,380, and US-A-5,453,410. 

Although previously known active catalysts, especially the cationic catalysts 
disclosed in the foregoing applications and publications, have excellent activity they are 
extremely sensitive to catalyst poisons, such as polar impurities, that may be contained in a 
20 polymerization mixture. Because of this fact, catalyst efficiencies and lifetimes have been 
limited and molecular weights of the resulting polymers have been reduced. In addition, it 
has now been observed that certain tertiary substances that are added to the reaction mixture 
to improve catalyst efficiency disadvantageous^ result in the formation of increased levels of 
a polymer fiaction having high crystailinity. Such high crystallinity fractions (HCF) may 
25 result in fouling of the reactor and are desirably eliminated or at least reduced in order to 
increase production efficiency and product uniformity. 

It is previously known in the art to utilize adjuvants such as trialkyiboron compounds, 
trialkylaluminum compounds, dialkylaluminum alkoxides and dialkylaluminum N,N- 
di(hydrocarbyl)amides to remove catalyst poisons from various olefin polymerization 
30 catalysts. Examples of such compositions are contained in USA-6,074,977, USA-6,0 17,842, 
USA-5,206,199, USA-5,962,599, USA-6^6?,063 and US A-6,3 53063. Disadvantageous^ 
however, such adjuvants have proven to be less effective in combating the inhibition of 
catalytically activated constrained geometry catalysts, and have not demonstrated reduced 
HCF formation or reduced reactor fouling. 
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The present investigations have led to certain improved catalyst compositions that 
highly active as addition polymerization catalysts, desirably having improved resistance to 
catalyst poisons with reduced production of high crystalline fraction polymers. 

Summary of the Invention 

According to the present invention there is now provided a catalyst composition 
comprising: 

a) a transition metal complex capable of being activated for polymerization of 
addition polymerizable monomers; 

b) an activator compound able to render the transition metal complex catalyticalry 
active for polymerization of addition polymerizable monomers; and 

c) a Group 13 metal compound corresponding to the formula: 

R d — NCR 6 ) 
R a M(N(R b ) 2 ) 2 (i) or R C 2 M MR C 2 (2 ) ; 

wherein, 

M, independently each occurrence is a group 13 metal, preferably aluminum; 
R a is a hydrocarbyl, halocarbyl, halohydrocarbyl, tri(hydrocarbyl)silyl, or 
tri(hydrocarbyl)silyl- substituted hydrocarbyl radical of from 1 to 20 carbon, silicon or 
mixtures of carbon and silicon atom's, preferably C,^ alkyi; 

R b independently each occurrence is a C,_3o hydrocarbyl group, preferably alkyi or 
20 aryl, most preferably C^o aryl; 

R c independently each occurrence is selected from hydrogen, R a , -NR b 2 , or a halo- or 
di(C M0 hydrocarbyl)amino- substituted hydrocarbyl group, and optionally one or more of R c 
groups may be shared by both metal centers, M, in the form of a ^-bridged structure, 
preferably R c is a hydrocarbyl group or -NR b 2 , wherein R b is Qwo aryl; and 

R d , is a divalent, anionic Hgand group of up to 30 atoms, not counting hydrogen, 
preferably a hydrocarbadiyl group, or a halo- or diCd.,0 hydrocarbyl)amino- substituted 
hydrocarbadiyl group, most preferably R d is Cmd arylene. 

Further according to the present invention there is provided a process for 
polymerization of addition polymerizable monomers or mixtures thereof comprising 
contacting said monomer or mixture of monomers with a catalyst system comprising the 
above catalyst composition under addition polymerization conditions. Preferred addition 
polymerizable monomers include C^o.ooo a-olefins. Polymers prepared by the foregoing 
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invented process are usefully employed for molding, film, sheet, extrusion foaming and other 
applications. 

As a final embodiment of the invention, there is provided the foregoing group 13 
compounds (2), which are novel compounds that are usefully employed as tertiary 
5 polymerization components in the foregoing process. 

Use of the present catalyst compositions and processes result in the highly efficient 
production of high molecular weight olefin polymers over a wide range of polymerization 
conditions, with reduced incidence of high crystalline fraction polymer formation. They are 
especially useful for the formation of copolymers of ethylene and styrene (ES polymers) and 
10 ethylene/styrene/diene (ESDM polymers) wherein the diene is ethylidenenorbornene, 1,4- 
hexadiene or similar nonconjugated diene. 

The catalyst compositions of this invention may also be supported on a support 
material and used in olefin polymerization processes in a slurry or in the gas phase. The 
catalyst may be prepolymerized with one or more olefin monomers in situ in a polymerization 
15 reactor or in a separate process with intermediate recovery of the prepolymerized catalyst 
prior to the primary polymerization process. 



Brief Description of the Drawings 

Figure 1 is a computer rendering (ORTEP) of the metal complex of Example 1 
20 determined by single crystal X-ray diffraction analysis. 

Detailed Description of the Invention 

All reference to the Periodic Table of the Elements herein shall refer to the Periodic 
Table of the Elements, published and copyrighted by CRC Press, Inc., 2001. Also, any 
25 reference to a Group or Groups shall be to the Group or Groups as reflected in this Periodic 
Table of the Elements using the IUPAC system for numbering groups. For purposes of 
United States patent practice, the contents of any patent, patent application or publication 
referenced herein is hereby incorporated by reference in its entirety, especially with respect to 
the disclosure of analytical or synthetic techniques and general knowledge in the art. 
JO The term "comprising" and derivatives thereof is not intended to exclude the presence 

of any additional component, step or procedure, whether or not the same is disclosed herein. 
In order to avoid any doubt, all compositions claimed herein through use of the term 
"comprising" may include any additional additive, adjuvant, or compound whether polymeric 
or otherwise, unless stated to the contrary. In contrast, the term, "consisting essentially of* 
5 excludes from the scope of any succeeding recitation any other component, step or procedure, 

3 
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excepting those that are not essential to operability. The term "consisting of excludes any 
component, step or procedure not specifically delineated or listed. The term "or", unless 
stated otherwise, refers to the listed members individually as well as in any combination. 

The term "polymer", as used herein, includes both homopolymers, that is, polymers 
prepared from a single reactive compound, and copolymers, that is, polymers prepared by 
reaction of at least two polymer forming reactive, monomelic compounds. The term 
"crystalline" refers to a polymer that exhibits an X-ray diffraction pattern at 25 °C and 
possesses a first order transition or crystalline melting point (Tm), The term may be used 
interchangeably with the term "semicrystalline". 

The foregoing components a), b) and c) of the catalyst composition are present in 
relative amounts to produce polymeric materials in a highly efficient polymerization process. 
Highly desirably, the molar ratio of a):b) is from 1:0.1 to 1:1000, more preferably from 1:0.5 
to 1:100. The molar ratio of a):c) is desirably from 1 :0.1 to 1:10, more preferably from 1:0.5 
to 1:1. The respective components may be combined in any order or incorporated into other 
components of the reaction mixture such as the solvent or monomers) prior to contacting 
with the remaining components of the catalyst composition. Highly desirably, component c) 
is added to the solvent or monomers) employed in the polymerization prior to contacting with 
the remaining catalyst components a) and c). 

The catalyst, component a), is desirably a metal complex corresponding to the 
20 formula: I^pX',, (ff) 

wherein: M is a metal of Group 4 of the Periodic Table of the Elements having an 
oxidation state of +2, +3 or +4, bound in an ri 5 bonding mode to one or more L groups; 

L independently each occurrence is a cyclopentadienyl-, indenyl-, tetrahydroindenyl-, 
fiuorenyl-, tetrahydrofluorenyK or octahydrofluorenyl- group optionally substituted with from 
1 to 8 substituents independently selected from the group consisting of hydrocarbyl, halo, 
halohydrocarbyl, aminohydrocarbyl, hydrocarbyloxy, dihydrocarbylamino, 
dihydrocarbylphosphino, silyl, aminosiiyl, hydrocarbyloxysilyl, and halosilyl groups 
containing up to 20 non-hydrogen atoms, or further optionally two such L groups may be 
joined together by a divalent substituent selected from hydrocarbadiyl, halohydrocarbadiyl, 
hydrocarbyieneoxy, hydrocarbyleneamino, siladiyl, halosiladiyl, and divalent aminosilane, 
groups containing up to 20 non-hydrogen atoms; 

X independently each occurrence is a monovalent or polyvalent anionic ligand group 
having one or more shared of donative bonds to M, and optionally one or more shared or 
donative bonds to one or more L groups, said X containing up to 60 nonhydrogen atoms; 
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X' independently each occurrence is a neutral Lewis base ligating compound, having 
up to 20 atoms; 

t, p, and q are 0, 1 or 2. 

The compositions of the present invention are believed to exist in the form of a 
mixture of one or more cationic, zwitterionic or other catalytically active species derived from 
the foregoing metal complex a) in combination with the activator compound, b), or 
alternatively, a mixture of the metal complex or a cationic, zwitterionic or other catalytically 
active derivative thereof with a derivative formed by interaction of compound c) with the 
cocatalyst or with the activated catalyst Fully cationic or partially charge separated metal 
complexes, that is, zwitterionic metal complexes, have been previously disclosed in US-A- 
5,470,993 and 5,486,632. Derivatives of the Group 13 compound and cocatalyst may arise, 
for example, by ligand exchange. In particular, where the cocatalyst is a strong Lewis acid, 
such as tris(fluorophenyl)bomne, some quantity of fluorophenyl substituents may exchange 
with the ligand groups of the Group 13 compound to form fluorophenyl substituted 
15 derivatives thereof. 

The cationic complexes are believed to correspond to the formula: L,M%., A" (HI) 
wherein: 

M is a Group 4 metal in the +4 or +3 formal oxidation state; 
L, X, t and p are as previously defined; and 

A" is a noncoordinating, compatible anion derived from the activating cocatalyst 
The zwitterionic complexes in particular result from activation of a Group 4 metal 
diene complex that is in the form of a metallocyclopentene, wherein the metal is in the 44 
formal oxidation state, (that is X is 2-butene-l,4-diyl, or a hydrocarbyl substituted derivative 
thereof, having both valencies bonded to M) by the use of a Lewis acid activating cocatalyst, 
especially tris(perfluoroaryI)boranes. These zwitterionic complexes are believed to 
correspond to the formula: LtM*Xp.|X**-A" (IV) 
wherein: 

M is a Group 4 metal in the +4 formal oxidation state; 
L, X, t and p are as previously defined; 
30 X** is the divalent remnant of the conjugated diene, X\ formed by ring opening at 

one of the carbon to metal bonds of a metallocyclopentene; and. 

A" is a noncoordinating, compatible anion derived from the activating cocatalyst 
As used herein, the recitation "noncoordinating" means an anion which either does 
not coordinate to component a) or which is only weakly coordinated therewith remaining 
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sufficiently labile to be displaced by a neutral Lewis base, including an a-olefm. A non- 
coordinating anion specifically refers to an anion which when functioning as a charge 
balancing anion in the catalyst system of this invention, does not transfer a fragment thereof 
to said cation thereby forming a neutral four coordinate metal complex and a neutral 
5 byproduct. "Compatible anions" are anions which are not degraded to neutrality when the 
initially formed complex decomposes and are noninterfering with desired subsequent 
polymerizations. 

Preferred X' groups are phosphines, especially trimethylphosphine, triethylphosphine, 
triphenylphosphine and bis(l,2-dime%lphospmno)ethane; P(OR) 3 , wherein R is as 
10 previously defined; ethers, especially tetrahydrofuran; amines, especially pyridine, bipyridine, 
tetramethylethylenediamine (TMEDA), and triethylamine; olefins; and conjugated dienes 
having from 4 to 40 carbon atoms. Complexes including conjugated diene X groups include 
those wherein the metal is in the +2 formal oxidation state. 

Examples of coordination complexes a) used according to the present invention 
15 include the foregoing species: 



R 3 



R3 R3 

r/\ < V > / R T\ (VI) 

MX" 2 <R* 2 E) 3 



R 3 

R 3 -^%<-R 3 





MX" 



R 3 ' R 3 



wherein: 

M is titanium, zirconium or hafnium, preferably zirconium or hafnium, in the +2 or +4 
formal oxidation state; 

20 R 3 in each occurrence independently is selected from the group consisting of hydrogen, 

hydrocarbyl, silyl, germyl, cyano, halo and combinations thereof, said R 3 having up to 20 non- 
hydrogen atoms, or adjacent R 3 groups together form a divalent derivative (i.e., a 
hydrocarbadiyl, siladiyl or germadiyl group) thereby forming a fused ring system, 

X" independently each occurrence is an anionic ligand group of up to 40 non-hydrogen 
25 atoms, or two X" groups together form a divalent anionic ligand group of up to 40 non- 
hydrogen atoms or together are a conjugated diene having from 4 to 30 non-hydrogen atoms 
forming a ^-complex with M, whereupon M is in the +2 formal oxidation state, 
R* independently each occurrence is C M alkyl or phenyl, 
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E independently each occurrence is carbon or silicon, and 
x is an integer from 1 to 8. 

Additional examples of metal complexes a) include those corresponding to the 
formula: LMXpX' q (VII) 

wherein L, M, X, X', p and q are as previously defined. A preferred metal complex 
belongs to the foregoing class (VH) and corresponds to the formula: 

R 3 



(VHA) 

R 3 R 3 

wherein: 

M is titanium, zirconium or hafnium in the +2, +3 or +4 formal oxidation state; 
R 3 in each occurrence independently is selected from the group consisting of 
hydrogen, hydrocarbyl, silyl, germyl, cyano, halo and combinations thereof, said R 3 having up 
to 20 non-hydrogen atoms, or adjacent R 3 groups together form a divalent derivative (i.e., a 
hydrocarbadiyl, siladiyl or germadiyl group) thereby forming a fused ring system, 

each X" is a halo, hydrocarbyl, hydrocarbyloxy, hydrocarbylamino, or silyl group, 
said group having up to 20 non-hydrogen atoms, or two X" groups together form a neutral 
C M o conjugated diene or a divalent derivative thereof; 
Y is -O-, -S-, -NR*-, -PR*-; 

Z is SiR*,, CR* 2 , SiR* 2 SiR* 2> CR* 2 CR» 2 , CR*=CR*. CR* 2 SiR* 2 , or GeR',, wherein 
R* is as previously defined, and 
20 n is an integer from 1 to 3. 

Most preferred coordination complexes a) used according to the present invention are 
complexes corresponding to the formula: 

** (VHC) 

R 3 (VDB) 
R 3 




or U "7/~ M ' Xp 
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wherein: 

R 3 independently each occurrence is a group selected from hydrogen, hydrocarbyl, 
halohydrocarbyl, silyl, germyl and mixtures thereof, said group containing up to 20 
nonhydrogen atoms; 

M is titanium, zirconium or hafnium; 

Z, Y, X and X' are as previously defined; 

pisO, 1 or i; and 

q is zero or one; 

with the proviso that: 

when p is 2, q is zero, M is in the +4 formal oxidation state, and X is an anionic 
ligand selected from the group consisting of halide, hydrocarbyl, hydrocarbyloxy, 
di(hydrocarbyl)amido, di(hydrocarbyl)phosphido, hydrocarbylsulfido, and silyi groups, as 
well as halo-, di(hydrocarbyl)amino-, hydrocarbyloxy- and di(hydrocarbyl)-phosphino- 
substituted derivatives thereof, said X group having up to 20 nonhydrogen atoms, 

when p is 1, q is zero, M is in the +3 formal oxidation state, and X is a stabilizing 
anionic ligand group selected from the group consisting of allyl, 2-(N,N- 
dimethylaminomethyl)phenyl, and 2^^-dimethyl)-aminobenzyl, or M is in the +4 formal 
oxidation state, and X is a divalent derivative of a conjugated diene, M and X together 
forming a metallocyclopentene group, and 

when p is 0, q is I, M is in the +2 formal oxidation state, and X' is a neutral, 
conjugated or nonconjugated diene, optionally substituted with one or more hydrocarbyl 
groups, said X having up to 40 carbon atoms and forming a rc-complex with M. 

More preferred coordination complexes a) used according to the present invention are 
complexes corresponding to the formula: 



(vnc) 




Z*-Y 




wherein: 

R 3 independently each occurrence is hydrogen or C M alkyl; 

M is titanium; 

Yis-0-,-S-,-NR*-,-PR*-; 
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Z* is SiR* 2 , CR* 2 , SiR* 2 SiR* 2 , CR* 2 CR* 2 , CR*=CR*, CR* 2 SiR* 2> or GeR* 2 ; 

R* each occurrence is independently hydrogen, or a member selected from 
faydrocarbyl, hydrocarbyloxy, silyl, halogenated alkyl, halogenated aryl, and combinations 
thereof, said R* having up to 20 non-hydrogen atoms, and optionally, two R* groups from Z 
(when R* is not hydrogen), or an R* group from Z and an R* group from Y form a ring 



pisO, 1 or 2; 
q is zero or one; 
with the proviso that: 

when p is 2, q is zero, M is in the +4 formal oxidation state, and X is independently 
each occurrence methyl or benzyl, 

when p is 1, q is zero, M is in the +3 formal oxidation state, and X is 2-(N,N- 
dimemyl)aminobenzyl; or M is in the +4 formal oxidation state and X is 2-butene-l,4-diyl, 
and 

when p is 0, q is 1, M is in the +2 formal oxidation state, and X is l,4-diphenyl-l,3- 
butadiene or U-pentadiene. The latter diene is illustrative of unsymetrical diene groups that 
result in production of metal complexes that are actually mixtures of the respective 
geometrical isomers. 

Additional examples of suitable metal complexes for use in the present invention 
20 include Group 4 metal derivatives, especially hafnium derivatives of hydrocarbylamine 
substituted heteroaryl compounds of the formula R ! HN-T-R 2 (VU), said complexes 
corresponding to the formula: 

K T > 2 

rL\£ (vha) 

-MX* 



wherein 



R 1 is selected from alkyl, cycloalkyl, heteroalkyl, cycloheteroalkyi, aryl, and inertly 
substituted derivatives thereof containing from 1 to 30 atoms not counting hydrogen; 

T is a divalent bridging group of from 1 to 20 atoms other than hydrogen, preferably i 
mono- or di- C,_ 20 hydrocarbyl substituted methylene or silane group, and 

R 2 is a heteroaryl group containing Lewis base functionality, especially a 
30 pyridin-2-yl- or substituted pyridin-2-yl group, 
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and in the metal complex, M is the Group 4 metal, preferably hafnium, 

X is an anionic, neutral or dianionic ligand group, 

x is a number from 0 to 5 indicating the number of such X groups, and 

bonds, optional bonds and electron donative interactions are represented by lines, 
dotted lines and arrows respectively. 

r 

Preferred complexes are those wherein ligand formation results from hydrogen 
elimination from the amine group and optionally from the loss of one or more additional 
groups, especially from R 2 . In addition, electron donation from the Lewis basic, heteroaryl 
functionality, preferably an electron pair, provides additional stability to the metal center. 
Preferred examples of the foregoing polyfunctions Lewis base compounds and the resulting 
metal complexes correspond to the formulas: 



-NH 



(VHA 



(vn 1 ) 



and 




, wherein 



M, X, x, R 1 and Tare as previously defined, 

R 3 , R 4 , R 5 and R 6 are hydrogen, halo, or an alkyl, cycloalkyl, heteroalkyl, 
heterocycloalkyl, aryl, or silyl group of up to 20 atoms not counting hydrogen, or adjacent R 3 , 
R 4 , R 5 or R 6 groups may be joined together thereby forming fused ring derivatives, and 

bonds, optional bonds and electron pair donative interactions are represented by lines, 
dotted lines and arrows respectively. 

More preferred examples of the foregoing difunctional Lewis base compounds and 
20 metal complexes correspond to the formula: 
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(R a ) a Tjf- R° 

(YEA 2 ) 



wherein 



M, X, x, R 1 and T are as previously defined, 

R 3 , R 4 , R 5 and R 6 are as previously defined, preferably R 3 , R 4 , and R 5 are hydrogen, or 
5 Cm alkyl, and R 6 is Cwoaryl, most preferably naphthalenyl; 

R" independently each occurrence is C M alkyl, and a is 1-5, most preferably R a in two 
ortho- positions is isopropyl or t-butyl; 

R 7 and R 8 independently each occurrence are hydrogen or a C U20 alkyl or aryl group, 
most preferably one of R 7 and R* is hydrogen and the other is a aryl group, especially a 
10 fused polycyclic aryl group, most preferably an anthracenyl group, and 

bonds, optional bonds and electron pair donative interactions are represented by lines, 
dotted lines and arrows respectively. 

Highly preferred polyfunctional Lewis base compounds and metal complexes for use 
herein correspond to the formula: 

(VII 3 ) 




15 



and (H 3 C) 2 HC 




wherein X each occurrence is halide, N^-dimethylamido, or C M alkyl, and preferably each 
occurrence X is methyl; 

R b independently each occurrence is C U20 alkyl or aryl, or two adjacent R b groups are 
joined together thereby forming a ring, and b is 1-5; and 
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R c independently each occurrence is C U20 alkyl or aryl, or two adjacent R c groups 
joined together thereby forming a ring, and c is 1-5. 

Most highly preferred examples of metal complexes for use according to the present 
invention are complexes of the following formulas: 




(H3Q2HC / 



wherein X each occurrence is halide, N,N-dimethylamido, or C w alkyl, and preferably each 
occurrence X is methyl. 

Specific examples of metal complexes (catalysts) usefully employed as component a) 
according to the present invention include: 

bis(cyclopentedienyl)zirconiumdimethyl, 

bis(cyclopentadienyl)zirconium dibenzyl, 

bis(cyclopentadienyI)zirconium methyl benzyl, 

bis(cyclopentadienyl)zirconium methyl phenyl, 

bis(cyclopentadienyl)zirconiumdiphenyl, 

bis(cyclopentadienyl)titanium-aIlyl, 

bis(cyclopentadienyl)2irconiummethylmethoxide, 

bis(cyclopentadienyl)zirconiununethylchloride, 

bis^entamemylcyclopentadienyOzuxomumdimethyl, 

bis(pentamethylcyclopentadienyl)titaniumdimethyl, 

bis(indenyl)zirconiumdimethyl, 
indenylfluorenylzirconiumdimethy 1 , 
bis(indenyl)zircornunimemy^ 
bis(indenyl)zircomurrimethyltrimethylsilyl, 
bis(tetrahydroindenyl)zircon!ummethyltrimethylsi]>i, 
bis(pentamethylcyclopentadienyOzirconiummethylbenzyl, 
bis(rjentamemylcyclc^entadienyl)zirconiumdibenzyl, 
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bis(pentamethylcyclopentadienyl)zirconiunmiethylm 

bis(pentamethylcyclopentadie^ 

bis(methyiethylcycIopentadienyl)zirconiumdimethyl, 

bis(butylcyclopentadienyl)zirconiumdibenzyI, 
5 bis(t-butylcyclopentacyenyI)zircoiiiunidimethyl, 

bis(e%lteti^ethyIcyclopentadienyl)zirconiumdimethyl, 
bis(rae%lpropylcyclopentadienyl)zirconiumdibenzyl, 
bis(trimethylsUylcyclopentadienyl)zirconiumdibenzyl, 
dimethylsilyl-bis(cyclopentadienyl)zirconiumdm 
10 dimethylsilyl-bis(tetrametbylcyclopentadienyI)titaniim (ID) allyl 
dtmethylsilyl^isft-butylcy^^ 
cUmethylsilyl-bis(n-bu^^ 

(methylene^is(teti^ethylcyclopentacHenyl)titanium^ 2-(dimethylamino)benzyl, 
(methylene-bis(n-butylcyclopentadienyl)titaniumC^ 2.(dimethylamino)ben2yl, 
15 dimethykilyl-bis(indenyl)zircoiiiumben2yIchloride, 
dimethylsilyl-bis(2-methylindeayl)zirconiumdimethyl, 

dimethylsilyl-bis(2-methyl^phenylindenyl)zkconiumd^ 
<Kmethylsilyl-bis(2-me^ 

dimethylsilyl-bi^^ m 1,4-diphenyH^.butadien 

20 dimethylsilyl-bis(tetrahydroindenyl)zirconiumOT 

di(isopropylammo)boi^^ dimethyl, 
dimethylsilyl-bis(tctrahydrofluorenyl)zirconiumbis(t^ 
(isopropylidene)(cyclopentadienyl)(fluorenyl)zirconiumdiT)e^ 
timethylstfyl(tetrame^ dimethyl, 

25 cyclopentadienyltitaniumtrimetbyl, 
indenyltitaniumtrimethyl, 
octahydrofluorenyltitaniumtrimethyl, 
tetrahydroindenyltitaniumtrimethyl, 
tetrahydrofluorenyltitaniumtrimethyl, 

30 (tert-bBtylamidoXtetramethyl-^^yclopentadienyl) dimethylsilanetitanium dibenzyl, 
(tert-butylamido)(tet^^ dimethyl, 
(tert-butylainido)(tetramethyl-T 1 5 -cyclopentadieny^ dimethyl, 
(*ert-butyIainido)(tetrame^ dimethyl, 
(tert-butylamido)(tetram^ titanium (HI) 
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2-(dimethylanrino)benzyl; 
(tert-butylamido)(tetram^ (Ujj d | y ^ 

(tert-butylamido)(tetramethy^ 

2,4-dimethylpentadienyl, 
5 (tert-butylamidoXtetramethyl^ 

1 ,4-diphenyl- 1 ,3-butadiene, 
(tert-butylanudoXtetrame^ 

1,3-pentadiene, 

(tert-butylamido)(2-methylindenyl)dimethylsilaiietit^ (II) 1 ,4-diphenyl- 1,3- 
10 butadiene, 

(tert-butylamidoX2-methylindenyl)dime%lsiIanetitanium (EE) 2,4-hexadiene, 

(tert-butyIamido)(2-methylindenyl)dimethylsilanetita^ (IV) 2,3-dimethyl-l,3- 
butadiene, 

(tert-butylaimdo)(2-methyIi^ (n) 1,3-pentadiene, 
15 (tert-butylamido)(2-methylindenyl)dimethylsilanetitanium (TV) 1,3-butadiene, 

(tert-butylamido)(2,3-dimethylm^ (TV) 

2,3-dimethyl-l,3-butadiene, 

(tert-butylamido)(23Klimethy^ (IV) isoprene 

(tert-butylamidoX2,3-dimethyfo^ (TV) dimethyl 

20 (tert-butylamidoX2,3-dime%lmdenyl)dmiethylsilaneti (TV) dibenzyl 

(tert-butylamido)(2,3-dimemylmdenyl)a^ (TV) 1,3-butadiene, 

(tert-butylamido)(2,3-dmemylmdra^ (II) 1,3-pentadiene, 

(tert-butylamido)(2,3-dimemyl^^ (II) 1,4-diphenyl- 
1 ,3-butadiene, 

25 (tert-butyIaimdo)(2-methyH^^ (n) 1,3-pentadiene, 

(tert-butylamido)(2-memyl-^ (IV) dimethyl, 

(tert-butylamido)(2-me%l^ (IV) dibenzyl, 

0ert-butylamido)(2-me%l^phenylmdenyl)dimethylsilanetitanium (II) 1,4-diphenyl- 
1 ,3-butadiene, 

30 (tert-butylamidoX2-raethyl-4-phe (II) 1 ,3-pentadiene, 

(tert-butylamido)(2-memyl-4-phenyUndenyl)dimemylsilanetitenium (IT) 2,4-hexadiene, 
(cycloheocylamido)(ten^ (IV) dimethyl, 

(tert-butylamidoXteti^etoyl-i^ 
2,3-dimethyl- 1 ,3-butadiene, 

14 
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(tert45utyiarrndo)(tetr^^ 
dimethyl, 

(tert-butylamido)(tetramethyl-7i 5 -cyclopentadienyl)^ 

1 ,4-diphenyl- 1 ,3-butadiene, 
(tert-butylamido)(^^ 

1,3-pentadiene, 

(tert-butylarr^ (TV) 2,3Klimethyl-l ,3- 

butadiene, 

(tert-butylamido)(3-(N-^^ QY) isoprene 

(tert-butylarmdoX3-(N-py^^ (IV) dimethyl 

(tert-butylamido)(3-(N-^^ (!V) dibenzyl 

(tert-butylamido)(3^-pyrrolyl)mdenyl)dimethylsilan^ (IV) l>butadiene, 

(tert-butylaimdo)(3^-pyrrolyl)mdenyl)dimethylsi^^^ (II) 1,3-pentadiene, 

(tert-butylamido)(3-(N-pyrrolyl)mdenyl)mmethylsilane^ (II) 1 ,4-diphenyl- 1,3- 

butadiene, 

(tert-butylamido)(3-N-p^ (IV) dimethyl, 

[NK2,6-di(l-methylethy^^ 

diyi)methane)]hafiuum dimethyl, 
[NK2,6^i(l-methylethyl)pte 

diyl)methane)]hamium di(N,N-dimethylamido), 
[N^2,6^(l-methylethyl)phen^^ 

diyl)methane)]hafhium dichloride, 
[N-(2,6Kh*(l-methyletbyl)ph^ 

diyl)methaiie)]hafhiiim dimethyl, 
[N<2,6-di(l-methylemyi)phenyl)amido)((henanthren-5^ 

diyl)methane)]hafhium di(NJM-dimethylamido), and 
[N^2,6-mXi-methylemyl)ph^ 

diyl)methane)]hafnium dichloride. 

The foregoing metal complexes are conveniently prepared by standard metallation 
and ligand exchange procedures involving a source of the transition metal and the neutral 
ligand source. The last six listed complexes have been previously disclosed in WO 02/38628. 
Other techniques to prepare the foregoing complexes may be used as welL 

Suitable activating cocatalysts useful in combination with component a) are those 
compounds capable of abstraction of a substituent therefrom to form an inert, noninterfering 

15 
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counter ion, or that form a zwitterionic or other catalytically active derivative of a). Suitable 
activating cocatalysts for use herein include perfluorinated tri(aryl)boron compounds, and 
most especially trisfoentefluorophenyOborane; nonpolymeric, compatible, noncoordinating, 
ion forming compounds (including the use of such compounds under oxidizing conditions),' 
especially ammonium-, phosphonium-, oxonium-, carbonium-, silylium- or sulfonium- sate of 
compatible, noncoordinating anions, and ferrocenium salts of compatible, noncoordinating 
anions. A combination of the foregoing activating cocatalysts may be employed as well 

More particularly, suitable ion forming compounds useful as cocatalysts in one 
embodiment of the present invention comprise a cation which is a Bronsted acid capable of 
donating a proton, and a compatible, noncoordinating anion, A". Preferred anions are those 
containing a single coordination complex comprising a charge-bearing metal or metalloid core 
which anion is capable of balancing the charge of the active catalyst species (the metal cation) 
which may be fpnned when the two components are combined. Also, said anion should be 
sufficiently labile to be displaced by olefinic, diolefinic and acetylenically unsaturated 
compounds or other neutral Lewis bases such as ethers or nitrites. Suitable metals include, 
but are not limited to, aluminum, gold and platinum. Suitable metalloids include, but are not 
limited to, boron, phosphorus, and silicon. Compounds containing anions which comprise 
coordination complexes containing a single metal or metalloid atom are, of course, well 
known and many, particularly such compounds containing a single boron atom in me anion 
20 portion, are available commercially. 

Preferably such cocatalysts may be represented by the following general formula: 

(L*-H) + d (A)*" (DO 

wherein: 

L* is a neutral Lewis base; 
25 (L*-H) + is a Bronsted acid; 

A* is -a noncoordinating, compatible anion having a charge of d-, and 
d is an integer from 1 to 3. 

More preferably A* corresponds to the formula: [MQJ"; 
wherein: 

30 M* is boron or aluminum in the +3 formal oxidation state; and 

Q independently each occurrence is selected from hydride, dialkylamido, halide, 
hydrocarbyl, hydrocarbyloxide, halosubstimted-hydrocarbyl, hydroxy- substituted 
hydrocarbyl, halosubstituted hydrocarbyloxy, and halo- substituted silythydrocarbyl radicals 
(including perhalogenated hydrocarbyl- perhalogenated hydrocarbyloxy- and perhalogenated 
silylhydrocarbyl radicals), said Q having up to 20 carbons with the proviso that in not more 

16 
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than one occurrence is Q halide. Examples of suitable hydrocarbyloxide Q groups are 
disclosed in US-A-5,296,433. 

In a more preferred embodiment, d is one, that is, the counter ion has a single negative 
charge and is A'. Activating cocatalysts comprising boron which are particularly useful in the 
preparation of catalysts of this invention may be represented by the following general 
formula: (L*-H) + (BQ 4 )"; 

wherein: 

L* is as previously defined; 

B is boron in a formal oxidation state of 3; and 

Q is a hydrocarbyl-, hydrocarbyloxy-, fluorinated hydrocarbyl-, fluorinated 

hydrocarbyloxy-, or fluorinated silylhydrocarbyI r group of up to 20 nonhydrogen atoms, with 

the proviso that in not more than one occasion is Q hydrocarbyl. 

Most preferably, Q is each occurrence a fluorinated aryl group, especially, a 

pentafluorophenyl group. 

Illustrative, but not limiting, examples of boron compounds which may be used as an 

activating cocatalyst in the preparation of the improved catalysts of this invention are 

tri-substituted ammonium salts such as: 

trimethylammonium tetrakis(pentafluorophenyl) borate, 

triethylammonium tetrakis(pentafluorophenyl) borate, 

tripropyiammonium tetrakis(pentafluorophenyl) borate, 

tri(n-butyl)ammonium tetrakis(pentafluorophenyl) borate, 
• tri(sec-buryl)ammonium tetrakis(pentafluorophenyl) borate, 
N,N-dimethyl-N-dodecylammonium tetrakis(pentafluorophenyl) borate, 
NjsfKlimethyl-N-octadecylammonium tetrakisQ^entafluorophenyl) borate, 
N-methyl-NJ^-didodecylammonium tetrakis(pentafluorophenyl) borate, 
N-methyl-NJSf-dioctadecylammonium tetrakis(pentafluorophenyl) borate, 
N,N-dimethylamlinium tetrakis(pentafluorophenyl) borate, 
N^-dimethylanilinium n-butyltris(pentafluorophenyl) borate, 
N,N-dimethylamlmium benzyltris(pentafluorophenyl) borate, 

N^-dimethylanibmum tetrakis(4-(t.butyldimethylsiIyl)-2, 3, 5, 6-tetrafluorophenyI) borate, 
N^^ethylanilinium tetrakis(4-(rriisopropyIsilyl)-2, 3, 5, 6-tetrafluorophenyl) borate, 
N^J-dimethylanilinium pentafluorophenoxytris(pentafluorophenyl) borate, 
N,N-diemyIaniIinium tetrakis(pentafluorophenyl) borate, 
N^imemyl-2,4,6-trimemylanilinium tetrakis(pentafluorophenyl) borate, 
trimetoylammonmm te^^ 

17 




.62619 

triethylammonium ten^s(2,3,4,6-tetrafluorophenyl) borate, 
tripropylammonium tetrakis(2,3,4,6-tetrafluorophenyl) borate, 
tri(n-butyl)ammonium tetrakts(2,3,4,6-tetrafluorophenyl) borate, 
dimethyl(t-butyl)ammoninm tetrakis(2,3,4,6-tetrafluorophenyl) borate, 
5 N,N-dimethylanilinium tetrakis(2,3,4,6-tetrafluorophenyl) borate, 
N,N-diethylanilinium tetrakis(2,3,4,6-tetrafluorophenyl) borate, and 
N^^methyi-2,4,6-trimethylanmnium tetrakis(2,3 ,4,6-tetrafluorophenyl) borate; 
disubstituted ammonium salts such as: 

di-(i-propyl)ammonium tetrakis(pentafluorophenyl) borate, and 
1 0 dicyclohexylammonium tetrakis(pentafluorophenyl) borate; 

trisubstituted phosphonium salts such as: 

triphenylphosphonium tetrakis(pentafluorophenyl) borate, 

tri(o-tolyl)phosphonium tetrakis(pentafluorophenyl) borate, and 

tri(2,6-dimethylphenyl)phosphoniuni tetrakis(pentafluorophenyl) borate; 
15 disubstituted oxonium salts such as: 

diphenyloxonhim tetrakis(pentafluorophenyl) borate, 

di(o-tolyl)oxonium tetrakis(pentafluorophenyl) borate, and 

di(2,6-dimethylphenyl)oxonium tetrakis(pentafluorophenyI) borate; 

disubstituted sulfonium salts such as: 
20 diphenylsulfonium tetrakis(pentafluorophenyl) borate, 

di(o-tolyl)sulfonium tetrakis(pentalluorophenyl) borate, and 

bis(2,6-dimethylphenyl)sulfonium tetrakis(pentafluorophenyl) borate. 

Preferred (L*-H) + cations are NJ^-dimethylanilinium, tributylammonium, N-methyl- 
N^-di(dodecyl)ammonium, N-methyI-N,N-di(tetradecyl)arnmonium, N-methyI-N,N- 
25 di(hexadecyl)ammonium, N-methyl-N^-di(octadecyi)ammonium, and mixtures thereof. The 
latter three cations are the primary ammonium cations derived from a commercially available 
mixture of C14-18 tallow amines, and are collectively referred to as bis-hydrogenated 
tallowalkyl methylammonium cation. The resulting ammonium salt of the 
tetrakis(pentafluorophenyl)borate anion accordingly is know as bis-hydrogenated tallowalkyl 
30 methylammonium tetrakis(pentafluorophenyl)borate. 

Another suitable ion forming, activating cocatalyst comprises a salt of a canonic 
oxidizing agent and a noncoordinating, compatible anion represented by the formula: 
(Ox%(A*V 

wherein: 

18 
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Ox** is a cationic oxidizing agent having a charge of e+; 
e is an integer from 1 to 3; and 
A*~ and d are as previously defined. 

Examples of cationic oxidizing agents include: ferrocenium, hydrocarbyl-substituted 
5 ferrocenium, Ag + or Pb + 2 Preferred embodiments of are those aruons previously defined 
with respect to the Bronsted acid containing activating cocataiysts, especially 
tetrakis(pentafluorophenyl)borate. 

Another suitable ion forming, activating cocatalyst comprises a compound which is a 
salt of a carbenium ion and a noncoordinating, compatible anion represented by the formula: 
10 © + A* 

wherein: 

© + is a C|_2o carbenium ion; and 

A* is as previously defined A preferred carbenium ion is the trityl cation, i.e. 
triphenylmethylium. < 
15 A further suitable ion forming, activating cocatalyst comprises a compound which is a 

salt of a silylium ion and a noncoordinating, compatible anion represented by the formula: 
R' 3 Si + A- 
wherein: 

j R'is Clio hydrocarbyl, and A" are as previously defined. 

20 Preferred silylium salt activating cocataiysts are trimethylsilylium 

tetrakispentafluorophenylborate, triethylsilylium tetrakispentafluorophenylborate and ether 

substituted adducts thereof. 

Certain complexes of alcohols, mercaptans, silanols, and oximes with 

tris(pentafluorophenyl)borane are also effective catalyst activators and may be used according 
25 to the present invention. Such cocataiysts are disclosed in USP 5,296,433, the teachings of 

which are herein incorporated by reference. 

The most preferred activating cocataiysts are trispentafluorophenylborane and a 

mixture of long chain ammonium salts of tetrakis(pentafluorophenyl)borate, especially N,N- 

dioctadecyl-N-methylammonium tetrakpentafluorophenylborate, N-methyl-N,N- 
30 di(hexadecyl)ammonium tetrakpentafluorophenylborate and N,N-ditetradecyl-N- 

methylammonium tetrakpentafluorophenylborate. The latter mixture of borate salts is derived 

from hydrogenated tallow amine, and is referred to as bis-hydrogenated tallowalkyl 

methylammomumtetrakis(pentafluorophenyl)borate. 
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The Group 13 component, component c) of the catalyst composition of the invention, 
preferably corresponds to the formula R'AlCNR 2 ^ wherein R 1 is Cm alkyl, and R 2 
independently each occurrence is C^o aryl, preferably phenyl or a compound corresponding 
to the formula: 

R d — NCR 1 *) 
R.4l MR a 



5 




(2a) 



wherein R a is Ch alkyl, R b is C6-20 aryl, preferably phenyl, and R d is C M o arylene, 
preferably phenylene. A most highly preferred Group 13 component is bis(ethylalunnnum)-l- 
phenylene-2-(phenyl)amido u-bisdiphenylamide. 

The process may be used to polymerize ethylenically unsaturated monomers having 

10 from 2 to 20 carbon atoms either alone or in combination. Preferred monomers include 

monovinylidene aromatic monomers, 4-vinylcyclohexene, vinylcyclohexane, norbornadiene 
and C2-10 aliphatic a-olefins (especially ethylene, propylene, isobutylene, 1-butene, 1-hexene, 
3-methyl-l-pentene, 4-methyl- 1 -pentene, and 1-octene), C440 dienes, and mixtures thereof. Of 
the dienes typically used to prepare EPDMs, the particularly preferred dienes are 1,4- 

15 hexadiene (HD), 5-ethylidene-2-norbornene (ENB), 5-vinylidene-2-norbornene (VNB), 5- 
methylene-2-norbornene (MNB), and dicyclopentadiene (DCPD). The especially preferred 
dienes are 5-ethylidene-2-norbornene (ENB) and 1,4-bexadiene (HD). Most preferred 
monomers are ethylene, mixtures of ethylene, propylene and ethylidenenorbornene, or 
mixtures of ethylene and a a-olefin, especially 1-octene. 

20 In general, the polymerization may be accomplished at conditions well known in the 

prior art for Ziegler-Natta or Kaminsky-Sinn type polymerization reactions, that is, 
temperatures from 0-250 °C, preferably 30 to 200 °C and pressures from atmospheric to 
30,000 atmospheres or higher. Suspension, solution, slurry, gas phase, solid state powder 
polymerization or other process condition may be employed if desired. A support, especially 

25 silica, alumina, or a polymer (especially poly(tetrafluoroethylene) or a polyolefin) may be 
employed, and desirably is employed when the catalysts are used in a gas phase 
polymerization process. The support is preferably employed in an amount to provide a weight 
ratio of catalyst (based on metal):support from 1 : 1 00,000 to 1 : 1 0, more preferably from 
1:50,000 to 1:20, and most preferably from 1:10,000 to 1:30. 
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In most polymerization reactions the molar ratio of catalyst rpolymerizable compounds 
employed is from 10~ I2 :1 to 10 _1 :1, more preferably from 10" 9 :i to 10' s :l. 

Suitable solvents for polymerization are inert liquids. Examples include straight and 
branched-chain hydrocarbons such as isobutane, butane, pentane, hexane, heptane, octane, 
5 and mixtures thereof; cyclic and alicyclic hydrocarbons such as cyclohexane, cycloheptane, 
methylcyclohexane, methylcycloheptane, and mixtures thereof; perfluorinated hydrocarbons 
such as perfluorinated C4-10 alkanes, and the like and aromatic and alkyl-substituted aromatic 
compounds such as benzene, toluene, xylene, ethylbenzene and the like. Suitable solvents 
also include liquid olefins which may act as monomers or comonomers including ethylene, 
10 propylene, butadiene, cyclopentene, 1-hexene, 1-hexane, 4-vinylcyclohexene, 

vinylcyclohexane, 3 -methyl- 1 -pentene, 4-methyl- 1-pentene, 1 ,4-hexadiene, 1 -octene, 1- 
decene, styrene, divinylbenzene, allylbenzene, vinyltoluene (including all isomers alone or in 
admixture), and the like. Mixtures of the foregoing are also suitable. 

The catalysts may be utilized in combination with at least one additional 
15 homogeneous or heterogeneous polymerization catalyst in separate reactors connected in 
series or in parallel to prepare polymer blends having desirable properties. 

Utilizing the catalyst compositions of the present invention copolymers having high 
comonomer incorporation and correspondingly low density, yet having a low melt index may 
be readily prepared. That is, high molecular weight polymers are readily attained by use of 
20 the present catalysts even at elevated reactor temperatures. This result is highly desirable 
because the molecular weight of a-olefin copolymers can be readily reduced by the use of 
hydrogen or similar chain transfer agent, however increasing the molecular weight of a-olefin 
copolymers is usually only attainable by reducing the polymerization temperature of the 
reactor. Disadvantageous^, operation of a polymerization reactor at reduced temperatures 
25 significantly increases the cost of operation since heat must be removed from the reactor to 
maintain the reduced reaction temperature, while at the same time heat must be added to the 
reactor effluent to vaporize the solvent In addition, productivity is increased due to improved 
polymer solubility, decreased solution viscosity, and a higher polymer concentration. 
Utilizing the present catalyst compositions, a-olefin homopolymers and copolymers having 
30 densities from 0.85 g/cm 3 to 0.96 g/cm 3 , and melt flow rates from 0.00 1 to 10.0 dg/min are 
readily attained in a high temperature process. 

The catalyst compositions of the present invention are particularly advantageous for 
the production of ethylene homopolymers and ethylene/a-olefin copolymers having high 
levels of long chain branching. The use of the catalyst compositions of the present invention 
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in continuous polymerization processes, especially continuous solution polymerization 
processes, allows for elevated reactor temperatures which favor the formation of vinyl 
terminated polymer chains that may be incorporated into a growing polymer, thereby giving a 
long chain branch. The use of the present catalyst compositions advantageously allows for 
5 the economical production of ethylene/a-oletin copolymers having processability similar to 
high pressure, tree radical produced low density polyethylene. 

As previously mentioned, the present catalyst composition is particularly useful in the 
preparation of EP and EPDM copolymers in high yield and productivity. The process 
employed may be either a solution or slurry process both of which are previously known in 
10 the art. Kaminsky. J. Poly. Sci .. Vol. 23, pp. 2151-64 (1985) reported the use of a soluble 
bis(cyclopentadienyl) zirconium dimethyl-alumoxane catalyst system for solution 
polymerization of EP and EPDM elastomers. US-A-5 ,229,478 disclosed a slurry 
polymerization process utilizing similar bis(cvclopentadienyl) zirconium based catalyst 
systems. 

15 The catalyst composition may be prepared as a homogeneous catalyst by addition of 

the requisite components to a solvent in which polymerization will be carried out by solution 
polymerization procedures. The catalyst composition may also be prepared and employed as 
a heterogeneous catalyst by adsorbing the requisite components on a catalyst support material 
such as silica gel, alumina or other suitable inorganic support material. When prepared in 

20 heterogeneous or supported form, it is preferred to use silica as the support material. The 
heterogeneous form of the catalyst system is employed in a slurry polymerization. As a 
practical limitation, slurry polymerization takes place in liquid diluents in which the polymer 
product is substantially insoluble. Preferably, the diluent for slurry polymerization is one or 
more hydrocarbons with less than 5 carbon atoms. If desired, saturated hydrocarbons such as 

25 ethane, propane or butane may be used in whole or part as the diluent. Likewise the a-olefin 
monomer or a mixture of different a-olefin monomers may be used in whole or part as the 
diluent. Most preferably the diluent comprises in at least major part the a-olefin monomer or 
monomers to be polymerized. 

In contrast, solution polymerization conditions utilize a solvent for the respective 

30 components of the reaction, particularly the EP or EPDM polymer. Preferred solvents include 
mineral oils and the various hydrocarbons which are liquid at reaction temperatures. 
Illustrative examples of useful solvents include alkanes such as pentane, iso-pentane, hexane, 
heptane, octane and nonane, as well as mixtures of alkanes including kerosene and Isopar 
E™, available from Exxon Chemicals Inc.; cycloalkanes such as cyclopentane and 
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cyclohexane; and aromatics such as benzene, toluene, xylenes, ethylbenzene and 
diethylbenzene. 

At all times, the individual ingredients as well as the recovered catalyst components 
must be protected from oxygen and moisture. Therefore, the catalyst components and 



Preferably, therefore, the reactions are performed in the presence of a dry, inert gas such as, 
for example, nitrogen. 

Generally the polymerization process is carried out with a differential pressure of 
ethylene of from about 10 to about 1000 psi (70 to 7000 kPa), most preferably from about 40 
to about 400 psi (30 to 300 kPa). The polymerization is generally conducted at a temperature 
of from 25 to 200 °C, preferably from 75 to 170 °C, and most preferably from greater than 95 
to 160 °C. 

The polymerization may be carried out as a batchwise or a continuous polymerization 
■process. A continuous process is preferred, in which event the catalyst composition or the 
individual components thereof, monomer(s), and optionally solvent are continuously supplied 
to the reaction zone and polymer product continuously or semicontinuously removed 
therefrom. 

The skilled artisan will appreciate that the invention disclosed herein may be 
practiced in the absence of any component which has not been specifically disclosed. The 
following examples are provided as further illustration of the invention and are not to be 
construed as limiting. Unless stated to the contrary all parts and percentages are expressed on 
a weight basis. 

Example 1 BisrethvlaluminumVl»Dhenvlene"2-(Dhenvnamido u-bisdiphenvlamide 



A 30 L glass reactor was charged with 12 L of toluene followed by 2.744 kg of a 25 
percent solution of triethylaluminum in toluene. The solution was heated to 90 °C. In a dry 
box 2.034 kg of diphenylamine was dissolved in 8 L of toluene. This solution was slowly 



catalysts must be prepared and recovered in an oxygen and moisture free atmosphere. 




N(C6H 5 )2 
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added to die triethylaliuninum solution over a period of three hours through a transfer line. 
After completion of the diphenylamine addition, the solution temperature was maintained 
between 95-105 °C for 72 hours. The resulting reaction mixture was cooled and transferred to 
a dry nitrogen purged receiver. 

5 A portion of the resulting product was removed from the receiver, concentrated and a 

single crystal prepared for analysis by X-ray crystallography. The resulting structure 
(ORTEP) is shown in Figure 1. 

Ethylene/ 1 -Octene Copolymerizahon 

A stirred 3.8 liter reactor was charged with about 1450 g of Isopar-E™ mixed alkanes 
10 solvent (available from Exxon Chemicals Inc.) and about 126 g of 1 -octene comonomer. 

Hydrogen (10 mMol) was added as a molecular weight control agent using a mass flow meter. 
The reactor was heated to the polymerization temperature of 1 30 9 C and saturated with 
ethylene at 450 psig (3.1 MPa). Catalyst, (t-butylamido)dimemyl(ri 5 -tetramethylcyclopenta-- 
dienyl)silanetitanium (II) T] 4 -l,3-pentadiene (A), and cocatalyst, trispentafluorophenylborane 
15 (FAB), were dissolved in Isopar E™ and premixed in a drybox with the aluminum tertiary 
component, and transferred to a catalyst addition system and injected into the reactor over 
approximately 3 minutes using a flow of high pressure Isopar E™ solvent The 
polymerization conditions were maintained for 10 minutes with ethylene supplied on demand 
to maintain 450 psig reactor pressure. The ethylene consumed during the reaction was 
20 monitored using a mass flow meter and this consumption was used to calculate the catalyst 
efficiency. 

High crystalline fraction (HCF) analysis was measured semi-quantitatively using the 
cooling curve of a differential scanning calorimetry scan for each polymer. The scan was 
examined to determine if the HCF peak appearing in the region from 75-78 °C was detectable 
25 and, if so, whether the peak was slight (detectable but not readily measurable) or significant 
(measurable). Then each 3rd component was given a HCF score based on the following 
criteria: 

i 

1. No detectable HCF 

2. Slight to not detectable HCF 
30 3. Significant to slight HCF 

4. Significant HCF. 

Results are contained in Table 1. 
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Run 



Catalyst 
(umol) 



Cocatalyst 
(umol) • 



2.50 
2.50. 
4.50 



7.50 
7.50 
13.50 



Table 1 

Aluminum 
compound 
(nmol) 



C 2 H 3 
consumed 

(g) Efficiency 1 



HCF 



25.0 
0 
0 



grams of ethylene consumed per umol of titanium, 
high crystallinity fraction, semi-quantitive value 



71.3 
15.9 
44.8 



28.52 
6.36 
9.96 



1 

4 
4 



5 Ethylene/ Stvrene Copolymer! zati on 

^ A stirred 3.8 liter reactor was charged with toluene and styrene comonomer. The 

reactor was sealed and heated to the polymerization temperature and saturated with ethylene 
at 275 psig (2.0 MPa). Catalyst, (t-butylamido)dUmemyl(Ti s -tetramethylcyclopenta- 
dienyl)silanetitanium (II) Ti 4 -l,3-pentadiene (A), dimemyl[K-(l,l-dimethylethyl)-l,l- 

10 dimemyl-[l,2,3/l,5-T|)-l,S,6;Me^ 

(B), prepared according to the teachings of USP 5,965,756, or (1H- 
cyclopenta[/]phenantm^ne-2-yl)dimemyl(t-butylamido)si dimethyl, prepared 

according to the teachings of USP 6,150,297 (C), and cocatalyst, bis-hydrogenated tallowalkyl 
methylammonium tetrakis(pentafluorophenyl)borate (D) prepared according to the teachings 

15 of USP 5,919,983, or (trispentafluorophenylborane (E) or were dissolved in toluene and 
premixed in a drybox with the aluminum tertiary component, (bis(ethylaluminum)-l- 
phenylene-2-(phenyl)amido u-bisdiphenylamide (F) or methylalumoxane (G)) and transferred 
to a catalyst addition system and injected into the reactor over approximately 1-2 minutes 
using a flow of high pressure solvent. The polymerization conditions were maintained for 10 

20 minutes with ethylene supplied on demand to maintain reactor pressure. The polymer 

solution was discharged from the reactor into a nitrogen-purged glass kettle containing 200 
mL of isopropanol and additive (IRGANOX 1010 and IRGAFOS 168). The polymer solution 
was poured into a tray, air dried overnight, then thoroughly dried in a vacuum oven for several 
days. The ethylene consumed during the reaction was monitored using a mass flow meter and 

25 used to calculate the catalyst efficiency. Results are contained in Table 2. 
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Table 2 



10 



Al 



Cat. 


Cocat. 


comp. 


Temp. 


C 2 H 5 


Toluene 


Styrene . 






Run (|LunoI) 


(umol) 


(jimol) 


°C 


(MPa) 


go 


(g) 


Eff. 1 


HCF 


4 C(5) 


D(5.5) 


F(125) 


110 


2.2 


1200 


400 


2.80 


1 


5 C(5) 


D(5.5) 




110 


u 




*t 


0.20 


4 


6 C(5) 


E(7.5) 


F(125) 


110 


u 


« 


CI 


20.64 


1 


7 C(5) 


E(7.5) 




110 


u 




u 


5.14 


4 


8 B(18) 


E(27) 


F(180) 


110 


u 


900 


700 


2.96 


1 


9 B (18) 


E(27) 


G(180) 


110 


u 


*« 




0.08 


3 


10 A (10) 


E(15) 


F(100) 


80 


1.5 


700 


900 


6.23 


1 


11 A (10) 


E(15) 


G(100) 


80 


1.5 


*« 


cc 


0.13 


3 


' grams of ethylene consumed per umol < 


of titanium. 













A: [(ti^Me^SiMe^l^Buiri^-l^-pentadiene) (CAS number 169104-71-6) 

B: [(n 5 -MeC 12 H 9 )SuMe2>^Bu]Ti(Ti 4 -13-pentadiene) (CAS numbers 199876-48-7 and 200074- 
30-2; mixture of isomers) 

C: [(T| 5 -C 1 7Hjo)SiMe 2 N l Bu]TiMe2 (CAS number 221527-98-6) 

D: R 2 N(H)Me B(C6F 3 ) 4 » R = hydrogenated tallowalkyl (CAS number 200644-82-2) 

E: (C6F 5 )3B (CAS number 1109-15-5) 

F: Reaction product of Et^Al with 2 molar equivalents of Ph 2 NH according to Example 1 
G: methylalumoxane (MMAO Type 3A, Akzo Nobel Company) 
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WHAT IS CLAIMED IS: 

1 . A catalyst composition compri sing: 

a) a transition metal complex capable of being activated for polymerization of 
5 addition polymerizable monomers; 

b) an activator compound able to render the transition metal complex catalytically 
active for polymerization of addition polymerizable monomers; and 

c) a Group 13 metal compound corresponding to the formula: 

R d — NCR*) 

10 R a M(N(R b ) 2 )2 (1) or R C 2 M MR C 2 (2); 

wherein, . 

M, independently each occurrence is a group 13 metal, preferably aluminum; 

R a is a hydrocarbyl, halocarbyl, halohydrocarbyl, tri(hydrocarbyl)silyl, or 
tri(hydrocarbyl)silyl- substituted hydrocarbyl radical of from 1 to 20 carbon, silicon or 
15 mixtures of carbon and silicon atoms, preferably Ci_6 alkyl; 

R b independently each occurrence is sC C\.$q hydrocarbyl group, preferably alkyl or 
aryl, most preferably C M o aryl; 

R e independently each occurrence is selected from hydrogen, R a , -NR b 2 , or a halo- or 
di(C Mt) hydrocarbyl)amino- substituted hydrocarbyl group, and optionally one or more of R c 
20 groups may be shared by both metal centers, M, in the form of a u,-bridged structure, 
preferably R c is a hydrocarbyl group or -NR b 2 , wherein R b is C6-20 aryl; and 

R d , is a divalent, anionic ligand group of up to 30 atoms, not counting hydrogen, 
preferably a hydrocarbadiyl group, or a halo- or di(C|. l0 hydrocarbyl)amino- substituted 
hydrocarbadiyl group, most preferably R d is arylene. 
25 2. A catalyst composition according to claim 1 wherein the Group 13 component 

corresponds to the formula R'AICNR 2 ^ wherein R 1 is C M alkyl, and R 2 independently each 
occurrence is aryl, preferably phenyl or a compound corresponding to the formula: 

R d — NCR 6 ) 
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wherein R a is Cm alkyl, R b is C^o aryl, preferably phenyl, and R d is C$.20 arylene, 
preferably phenyiene. 

3. A catalyst composition according to claim 2 wherein the Group 13 component 
is bis(ethyialuminum)-l-phenylene-2-(phen)d)amido >i-bisdiphenylamide.. 
5 4. A catalyst composition according to claim 1 wherein the molar ratio of metal 

complex to component b) is from 1 : 1 to 1 :50. 

5. A catalyst composition according to claim 1 wherein the activating cocatalyst 
comprises trispentafluorophenylborane, N-methyl-NjN-dioctadecylammonium 
tetrakis(pentafluorophenyl)borate, or bis-hydrogenated tallowalkyl methylammonium 

10 tetrakis(pentaflnorophenyl)borate. 

6. A process for polymerization of addition polymerizable monomers or 
mixtures thereof comprising contacting said monomer or mixture of monomers with a catalyst 
system comprising the catalyst composition of claim 1 under addition polymerization 
conditions. 

15 7. The process of claim 6 wherein the addition polymerizable monomer is a C2.20 

a-olefin or a mixture thereof. 

8. The process of claim 7 wherein ethylene and styrene are copolyerized. 
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ABSTRACT OF THE DISCLOSURE 

Catalyst compositions that are highly tolerant of catalyst poisons for use in addition 
5 polymerizations comprising a catalytic derivative of a Group 4 metal complex, a cocatalyst, 
and a Group 13 metal amide compound. 
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Europaische Anmeldenummer Oder, falls 
rich! bekannt, PCT-Aktenzeichen oder 
PCT-Verflffenffichirngsnurnrner 


European application number, or, if not 
known, PCT application or publication 
number 


Numero de depot de la demands de brevet 
europeen ou, a defaut, numero de depot 
PCT ou de publication PCT 




ZeJchen des Anmetders oder Vertreters 
(max. 15 Positiorten) 


Applicant's or representative's reference 
(max 15 spaces) 

S2619A 


Reference du demandeur ou du mandataire 
(15 caracteres ou espaces au maximum) 


E 


1. Anmeider 

Die Angaben Qber den (die) Anmeider 
sind in der intemaiionalen Verfiffentfi- 
chung enthaflen oder vom intematio- 
.naten BQro nach der international en 
Veroffentfichung vermerkt werden. 


1. Applicant 

Indications concerning the applicants) 
are contained in the international publi- 
cation or recorded by the International 
Bureau after the International publi- 
cation. 


1. Demandeur 

Les indications concemant Ie(s) de- 
mandeur(s) figurent dans la publication 
Internationale ou ont ete en registries 
par te Bureau international acres la 
publication Internationale. 


□ 


SnHpnmnon WLp rfoe I ntornaf Inn nfi* 
■tvj njci ui iy*a i, v»c ut» iiumiMuuiicut? 

BQro noch nicht vermerkt hat, sind auf 
Bin em ZusatzfateM angegeben. 


Changes which have not yet been 
recorded by the International Bureau 
are set out on an additional sheet 


Les changements qui n'oni pas encore 
ete enregistres par te Bureau International 
sent indiques sur une feu&le addSionelle. 




Zusteftanschrlft 
(s&he Merkobtt !i, 1) 


Address for correspondence 
(seeAtofesft 1) 


Adresse pour la correspondance 

(voir notice BJ) 




2. Vertreter 


2. Representative 


2. Mandataire 




Name (Nur einen Vertreter angeben, 
der in das europaische Patentreglster 
eingetragen und an den zugestetlt 
wird) 


Name (Name only one representative 
who will be listed in the Register of 
European Patents and to whom 
notification will be made) 

John Raynor 


Norn (NSndJquer qu 1 un seul 
mandataire, qui sera Insert! au Regis tre 
europeen des brevets et auquel 
signification sera fatte) 




GeschStftsanschrift 


Address of place of business Adresse protessionnetle 
BECK GREENER , Fulwood House, 12, Futwood Place, London, 
England, WC1 V 6HR, United Kingdom 




Telefon 

Telefax Telex 


Telephone 

44-207-405-0921 

Fax Telex 

44-207-405-8113 


Telephone 

Telefax Telex 




Weft£re(r) Vertreter auf Zusatzblatt 


Additional representatives) on 
additional sheet 


Autre(s) mandataire(s) sur feuSte 
additionnelle 




3. Vollmacht 


3. Authorisation 


3. Pouvolr 


□ 


Sraehfoflmactrt ist befeefogt. 


Individual authorisation is attached. 


Un pouvoir special est joint. 


□ 


Angemeine Voltmacht tst registnert 
unter Nummer 


General authorisation has been 
registered under No: 


Un pouvoir general a eta enregistre 
souslen 0 : 


□ 


AUgemeirte Voflmachl ist eingeretcht. 
aber noch nicht registnert. 


A general authorisation has been hied, 
but not yet registered. 


Un pouvoir general a ete depose, mats 
n'est pas encore enregistre. 


□ 


Die beim EPA ais PCT-Anmeldeamt 
eingereichte Voflmacht schHefit 
ausdrQeWich die europaische Phase em. 


The authorisation filed with the EPO 
as PCT receiving Office expressly 
includes the European phase. 


Le pouvoir general depose a fOEB 
agissant en quafie d'office recepteur au 
tirre du PCT s'appfique expressement a 
la phase europeenne. 
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4. Prflftjrigsantrag 

Hiermit wird die PrOfung der Artmef- 
dung gemaa Art 94 EPO beanlragt 
Die PrOfungsgebGhr wird (wurde) 
errtrichtet 



PrOfungsantrag in etnerzugalassenan 

N/chtamtssprache 

(sieheMerkbtattm,S.2): 



4. Request for examination 

Examination of the application under 
Art. 94 EPC is hereby requested. 
The examination fee is being (has 
been, will be) paid. 



Request for examination in an 
admissible non-EPO language 
(see Notes ill, 5.2): 



Requete en exam en 

U est demands que soft examinee, ta 

demands de brevet conformement 

a rart 94 CBE. II est (a fete, sera) 

precede au paiement de ta taxe 

rfexamen. 

ReqvSte an examen dans una tangua 
non offjtieBe autorisee 
(voir notice 111, 5.2): 



□ 



5. Abschriften 

ZusatzBche Abschrift(en) der rm 
eroanzenden eurcpa'ischen 
Recherchenbericht angefuhrten 
Schriftstucke wird (werden) beantragt. 



AnzahJ der zusStzlichen satze von 
Abschriften 



Copies 

Additional copy (copies) of the 
documents cited in the supplementary 
European search report is (are) 
requested. 



Number of additional sets of copies 



5. Copies 

Prtere de foumir une ou piusleurs 
copies supplementaires des 
documents cites dans le rapport 
cornp!6rneritaire de recherche 
europeenne. 

N ombre de jsux supplementaires 
de copies 



□ 



□ 



6. FOr das Verfahren vor dem EPA 
bestimmte Unterlagen 



6.1 Dem Verfahren vor dem EPA ate 
Bestimmungsamt (PCT I) sind fol- 
gende Unterlagen zugrunde xu tegen: 

die worn Intern atioriafen BOro ver- 
dffentllchten Anmeldungsunterlagen 
(mrt alien AnsprOchen. Beschrelbung 
und Zefchmmgen). gegebenenfaOs mil 
den geanderten Anspruchen nach Art. 
19 PCT 

sowert ste nicht ersetzt werden 
durch die beigerugten 
Andeningen. 

FaBs n6t& sind KtarstaBungen aid 
einem ZusatzbJatt einzureichen t 



6.2 Dem Verfahren vor dem EPA als 

ausgew3hltem Amt (PCT li) sind foV- 
gende Unterlagen zugrunde zu tegen: 

die dem internationalen vorlauffgen 
PrOf ungsbericht zugrunde gelegten 
Unterlagen einschfie&fch seiner 
eventuefien Antagon 
(Sotche Aniagen mOssen immer 
bekjefQgt werden) 



[ [ soweit ste nicht ersetzt werden 

durch die beigefugten Andarungen. 



FaBs n&fr sind KlarstaBungenauf 
einem Zusatzbtatt emzureichenl 



. — | Sind dem EPA els mrt der tnternaao- 

|XJ naten voriauflgen PrOfung beauftragten 

Behorde Versuchsbertchte zugegan- 
gen, dOrfen diese dem Verfahren vor 
dem EPA zugrunde geJegt werden. 



6. Documents intended for pro- 
ceedings before the EPO 



6.1 Proceedings before the EPO as 
designated Office (PCT 0 are to be 
based on the following documents: 

the application documents pub- 
lished by the International Bureau 
(with afJ claims, description and 
drawings), where applicable with 
amended claims under Art 19 PCT 



unless replaced by the amend, 
merits enclosed. 



Where necessary, clarifications must 
be submitted on a separata sheets 



6.2 Proceedings before the EPO as 
elected Office (PCT II) are to be 
based on the following documents: 

the documents on which the inter* 
national preliminary examination 
report Is based, including its possible 
annexes 

(Such annexes must eAvays be Red) 



unless replaced by the amend- 
ments enclosed. 



Where necessary, dariffcations must 
be submitted on a separate sheet! 



If the EPO as International Preliminary 
Examining Authority has received test 
reports, these may be used as the 
basis of proceedings before the EPO. 



6. Pieces destlnees a la procedure 
devant fOEB 



6.1 La procedure devant rOEB agjssant en 
quanta tf office deslgne (PCT I) doit se 
fonder sur les pieces sun/antes : 

tes pieces de la demands pub Dee par 
te Bureau Wemational (avec toutes tes 
revendicaQons, la description e! tes 
dessins), eventuaDernent avec tes 
rewandVcstions moCBftees conf omrte- 
rnerrtarartfcte19duPCT 

dans la mesure ou efles ne sort pas 
remplacees par les modifications 
jointes. 

Le cas echeant, des expScations 
dohrant etre jointes sur une feuSte 



6.2 La procedure devant I'OEB aglssant 
en quallte tf office elu (PCT If) doit 
se fonder sur tes pieces survantes : 

les pieces sur les queries se fonde le 
rapport d'examen prelim inaJre 
international, y ccmpris ses annexes 
eventueltes 

(De fetes annexes sort toujour* a 
foMre) 

dans ta mesure ou efles ne sont pas 
remplacees par les modifications 

jointes. 



Le cas echeant, des expScations 
obrvenf &trejohtes sur une feufe 
ad dfl tonneflef 

Si fOEB, agjssant en quafite tfadmi- 
ntstratlon chargee de r examen preit- 
minake intemalicnaJ, a recu des 
rapports tfessals, ceux-d peuvent 
constituer la base de la procedure 
devant fOEB. 
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7. Gbersetzungen 7. 
Betgefagt Bind die nachfoJgend 

der Amtssprachen des EPA (Deutsch, 
Englisch, Franzflsisch): 


Translations 

Translations In one of the official 
languages w ins cru (cngusn, i-rencn, 
German) are enclosed as crossed 
below: 


7. Traductions 

Vous tiouverez, cHoint, tes 
traductions cochees cf-apres dans 
rune des langues officleDes de rOEB 
(aDemand. anglais, francais): 




• frn Verfahr&nvordemEPA ate 
Bestimmungsamt Oder 
ausgewkhttsm Amt (PCT Ml): 


• In proceedings before the EPO 
as designated or elected Office 
(PCT 1+ 11): 


• Dans ta procedure devant rOEB 
agissant en quaSte ^Office 
deslgne ou efu (PCT 1 + 0: 


□ 


Obersetzung der ursprflnglich 
eingerelchten Internatjonalen 
Anmeldung (Beschreibung, 
AnsprOche, etwaige Textbestand- 
(eUa.tn den Zeichnungen), der 
verOffenffichten Zusammenfassung, 
und erwaiger Angaben Qber biolog scries 

Motoric! narh D&rtol "i"* 4 ** 1 1 1 nrl 

maienai nacn rtegei i j jura u «* 
PCT 


Translation of the international 
application (description, claims, 
any text in the drawings) as 
originally filed, of the abstract as 
published and of any indication 
under Rule 13^.3 and 13*4 PCT 
regarding btotogica) materia) 


Traduction de la demande Inter- 
nationale telle que deposee 
Inltialement (description, revindi- 
cations, f axles figurant eventuello- 
ment dans les dessina), de f abrege 
pubne, el de toutes Indications 
visees aux regies 13*.3et 13*4 
du rC I concemant le materiel 
btologlque 


□ 


Obersetzung der prioritatsbegrirn- 
denden Anmeldung(en) 


Translation of the priority appli- 
cations) 


Traduction de la (des) demande(s) 
o ltv rant (e droit de priorite 


□ 


Es wtrd hfermit erkiart, daft (fie 
WemaUonate Anmeldung in ihrer 
urspQmglich eingerelchten Fassung 
eine votlstandige Obersetzung der 
fruheren AnmeWung 1st (Regel 36(5} 
EPU) 


It is hereby declared that the 
international application as originally 
filed is a complete translation of the 
previous appScation (Rule 38(5) 
EPC) 


II est declare par la presenle que la 
demande international© telle que 
depose© Initiafement est una traduction 
integrate de la demande ant ensure 
(regie 38(5) CBE) 




• ZusStzttch gn Verfahren vordem 
EPA ois Bestimmungsamt (PCTQ: 


• In addition, in proceedings before 
the EPO as designated Office 
(PCTO: 


• De pius, (tens la procedure devant 
fOEB agissant en qvatit& cf office 
designe(PCTI): 


□ 


Obersetzung der nach Art 19 PCT 
geandertsn AnsprOche nebst 
Erklarung, falls diese dem Verfahren 
vor dem EPA zugrunde gelegt 
werden sotlen (sJehe FeJd 6) 


Translation of amended claims and 
any statement under Art 1 9 PCT, if 
the claims as amended are to form 
the basis for the proceedings before 
the EPO (see Section 6) 


Traduction des revendications 
modrfiees et de la declaration faite 
confcrrnement a farticle 19 du PCT, si 
la procedure devant TOEB do9 etre 
fondee sur les revendications modifiees 
(voirlarubrique6) 




• ZusStzUch tm Verfahmn vordem 
EPA als ausgewSbttem Amt 
(PCTII): 


• In addition, in proceedings before 
the EPO as elected Office (PCT 

Id: 


• De plus, dans la procedure devant 
rOEB agissant en quaMe cf office 
4to (PCT S,: 


1 — 1 

u 


Obersetzung der Anlagen zum 
Intemationaiefi vortaufigen 
Pru flings be rich t 


Translation of any annexes to the 
international preliminary exami- 
nation report 


Traduction des annexes du rapport 
d'examsn pretfmlnalre Internationa) 


1 — 1 

□ 


8. Blologisches Material 8. 
Die Erfindung bez'teht slch auf bzw. 
Verwendel biologlsches Material das 
nach Regel 28 EPO hinlertegt worden 
tst 


Biological material 
The invention relates to and/or uses 
biological material deposited under 
Rule 28 EPC. 


8. Matlere biologique 

L r mvention conceme et/ou utlQse de 
la matlere biotogique. deposed 
amformement a ta regie 28 CBE. 


n 
i — i 


Die Angaben nach Regel 28(1 )c) EPO 
(faQs noch nicht bekannt, die 
HintertegungssteOe und das (die) 
Bezugszelchen [Nummer, SymboJe uswj 
des Hinterlegers) slnd in der 
intemationaten VerOffentflchung Oder in 
der gem 33 FekJ 7 eingerelchten 
Obersetzung enthalten auf: 


The particulars referred to in 
Rule 28(1 |(e) EPC (if not yet known, (ha 
depository institution and the 
identification reference^) [number, 
symbols etc) of the depositor) are given 
in the international publication or in the 
iran s union suornuxeo unoer oecuuii > 
on: 


Les indications visees a la regie 
28(1 )c) CBE (si pas encore connues, 
rautcrite de depot et la (tes) references) 
d'identificatkm [numero ou symbotes etc] 
du deposant) figurent dans la pubficafion 
Internationale ou dans una traduction 
prwuiie cumuniitsfieni a ib njunqus / a 
fa/aux 




Seee(n)/2elte(n) 


page(s)/fine(s) 


page(s)/lgne(s) 




Die Empfangsbeschelnlgung(en) der 
HintertegungssteOe 


The receipts) of deposit issued by 
the depositary instiution 


U(s) receptees) do depot defivre(s) 
par rautorftede depot 


□ 


tst (sind) be3gef0gt 


is (are) enclosed 


est (sont) joint(s) 


□ 


v/rd (werden) nachgereicht 


will be filed at a later date 


sera (seront) produ'rt(s) uherieurement 


□ 


Verzicht auf die Vsrpflichiung des 
Antragsteflers nach RegeJ 28(3) auf 
aesondertem SchriftstQclc 


Waiver of the right to an undertaking 
from the requester pursuant to Rule 
28(3) attached. 


RenonaaJion. sur document distinct, a 
r engagement du requerant au t&re de 
ta regie 28(3). 
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□ 



□ 



□ 



□ 



Nucleotide und Aminosaure- 
sequeruen 

Die nach Regeln 52 und 13* PCT 
sow© RegeJ 11 1 (3) EPO erforderU- 
chen Unteriagen fiegen dem EPA 
bereits vor. 

Das, schrffiltehe Sequenzprotokoll wird 
anttegend in einer Amtssprache das 
EPA nachgeraicht 

Das SequenzprotokoB geht nicht 
Ober den Inhalt dar Anmexlurrg in 
der ursprQnglich eingereichten 
Fas sung hrnaus. 

Der verges crtriefiene Datentrager tst 
befgefQgt. 

Die auf dem Datentrager gespel- 
cherte Information stimmt mit dem 
schriftfichen SequenzprctokoU 
Obereftv 



Nucleotide and amino acid 
sequences 

The items necessary In accordance 
wfth Rules 5.2 and 13^ PCT and Rule 
1 11 (3) EPC have already been furnished 
to the EPO. 

The written sequence listing is 
furnished herewith in an official 
language of the EPO. 

The sequence Dsting does not 
in etude matter which goes beyond 
the content of the application as 



The prescribed data carrier is enclosed. 



The information recorded on the 
data carrier is identical to the 
written sequence feting. 



Sequences de nucleotides 

el d'acides amines 

Les pieces requises sefon les regies 

5.2 et 13 w PCT et ta regie 111 (3) CBE 

ont daja ete deposees aupres de fOEB. 

La Oste de sequences ecrfte est 
produite d-joint dans unedes langues 
omdeOes de fOEB. 

La lisle de sequences ne contient 
pas d'eiements s'etendant au-deia 
du contenu de la demande telle 
qifeileaetedeposee. 

Le support de donnees present est 
joint 

U information figurant sur te 
support de donnees est identiqua 
& ceile que corrtient ta llste de 
sequences ecrita 



10. BenennungsgebQhren* 



10.1 



□ 



10.2 



Es tst derzett beabsichttgt, den sie- 
benfachen Betrag einer Benermungs- 
gebQhr zu entrtchlen. Damtt geten die 
BenennungsgebQhren fur alte 
Vertragsstaaten des EPO 1 ats ent- 
rlchtet (Art 2 Nr. 3 GebO), soweit sie 
In der Internatlonalen Anmektung 
bestimmt sind. 

Abweichend von der Erklarung In Nr. 
10.1 tst derzert beabsicrrtigt, wenlger 
a Is sleben BenennungsgebQhren far 
folgende in der international en An- 
me) dung b€ stimmt© Vertrags- 
staaten des EPO* zu entrtehten: 



10. Designation fees* 

10.1 It Is currently intended to pay seven 
times the amount of the designation fee. 
The designation fees for ait the EPC 
contracting states 1 designated in the 
International application are thereby 
deemed to have been paid (Art 2 No. 3 
Rfees). 



10. Taxes de designation* 

10.1 II est actueltement envisage de payer un 
montant correspondent a sept fois la 
taxede designation. Les taxes de 
designation sont ainsi reputees payees 
pour tous las Etats contractants de 
la CBE 1 designes dans la demande 
Internationale (art. 2, point 3 du RRT). 



10.2 The declaration in No. 10.1 does not 
apply. Instead, it is currently intended to 
pay fewer than seven designation fees 
for the following EPC contracting 
states 2 designated In the International 
application: 



10.2: Contrairernent a ce qui est Indique au 
if 10.1 , a est actueflement envisagd 
de payer moins de sept taxes de 
designation pour tes Etats 
contractants de ta CBE 2 suhents 
designes dans la demande 
Internationale 



(4) 
(5) 
(6) 



Soweit unter Nr. 10.2 Vertragsstaaten 
aufgefOhrt sind, wird beantragt, f Or die 
dort nicht aufgefQhrten Vertragsstaaten 
von der Zustettung einer Mrrteiung nach 
Regel 108(3) EPO abzusehen. 



10.3 Wird ein au torn atisc her 

Abbuehungsauftrag erteQt (Feld 12), 
so wird das EPA beauftragt. bei Ab-lauf 
der Grundfrfet nach Regel 107(1)d) 
EPO den siebenfachen Betrag einer 
BenennungsgebOhr abzubuchen. 1st 
eine Erklarung nach Nr. 10.2 
abgegeben word en, so soften die 
BenennungsgebQhren nur fur die dort 
angegebenen Vertragsstaaten 
abgebucht werden, sofem dem EPA 
nicht bis zum AWauf der Grundfrist ein 
anderslautender Auftrag zugeht 



If contracting states are Indicated under 
No. 102, 'it Is requested that no 
communication under Rule 108(3) EPC 
be issued for contracting stales not thus 
indicated. 



10.3 If an automatic debit order has been 
issued (Section 12), the EPO is 
authorised, on expiry of the basic period 
under Rule 107(1 K<0 EPC, to debit seven 
times the amount of the designation fee. 
If states are indicated under No. 10.2, the 
EPO wiD debit designation fees only for 
those states, unless instructed otherwise 
before the basic period expires. 



Si des Etats contractants sont 
menuonnes au if 10.2, priere de ne pas 
proceder a (a signification tfune 
notification prevue par tes regie 1 08(3) 
CBE pour les Etats contractants n'ayant 
pas ete y mentionnes. 

10.3 Si un ordre de prelevement automata} ue 
est donne (rubrique 12), n est demande a 
rOEB de prelever. a I'exptration du delai 
normal vise a la regie 107(1)d) CBE. un 
montant cor re s p ondent a sept fois la taxe 
de designation. Si une declaration a ete 
fate au n° 10.2, les taxes de designa-lian 
ne sont a prelever que pour les Etats 
contractants qui y sont tndiques, sauf 
instruction contraire recue par fOEB 
avant fexpiraricn du delai normal. 



Form 1200(O1j02)ntrverwendBnRr 
bttratlonsCo Amtsfefen^ri dts & t. Jl4I 1999 
engofei cJt worton tind. 



Via Form 1200 (01.02) only far international 



VeuJQez -iffber te ttnoUbJ* 1200 (010)2) 
aeutoment pour las dsraandes KenaSortaies 
(t ip o wi a ocnptetdu 1* JuBtei 1999. 



t Stand bri OrucMecurig: 20 Vortragsmaen, trtd arar. / Status whsn ihb form was printed: 20 cortracEng sbtfe*. namefy/ Situation & to data <f impression: 20 Efeitj ccn«ctanS. » sa-reir. AT 
Cs^-roicft f Ausria / ALi-iche. BE BeHrcn / Hefgjum I BeJ^quo. CH/U Scnwsfa und Uactttonstein / Switzerland and Liechtenstein / $i4$s» et LiectTUmsteh. CY 2ypom / Cyptus / Cftrpra. DE 
Deulsdil^/ Gcrniany/ Alcmano^. OK Cia^ 

Koriori^iUnJ^Klf^cto/R^yaflno^ UC Monaco/ 

Monaco / fAonaco. KL Htadartando / Kslhertands / Payft-Bas. PI Portugal / Pcrtuoal / Portugal, SE Sefwedon / Swedenr Suft^a, TR TQrkei I lUrlcey / Tunr-tio 

2r*TCrtalntrn0g^fal»«nctoBtC!maSor>alenAn^ 1. Hrrtcmita TOCO bestimmi / For Tirtay posiibta ts1r§ if d«isnsicd fai ttio intwrBUonat appkabon on a etisf 1 
H&veroSer 2000 / En c< ou< concerne Ttrrauto. aoufamtnt ti \a CbakroHon a {A& cVoctuttt dena U dafoandg infmaSonate to i'no^gntra 2000 on & irm <faa ufcArtewB. 
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11. Erstrockung des euro pais ch en 
Lj Patents 

Diese Anmettung gilt such als Er- 
streckungsantrag fDr alle in der Inter- 
na*] onalen Anmeldung bestimmten 
Nicht-Vertragsstaaten des EPO, ma 
denen bei Einretchung der internatlo- 
nalen AnmeWung »EiStreJ*ungsab- 
kommena In Kraft waren. Die Erstreck- 
ung wlrd jedoch nur wirksam. wenn die 
vorgBSchriebene Erstn3damgs9ebO.hr 
enuichtet wird. Eslstderzeit 
beabsicrrtrgt, dte Erstreckungsgebuhr for 
die nachfoJgend angexreuzlen Staaten zu 
entrichtem 



11. Extension of the European patent 

This application is also considered as 
being a request for extension to afl the 
non-Contracting States to the EPC 
designated in the international 
application with which "extension 
agreements" were In force on the date 
of fifing the international application. 
However, the extension only takes effect 
if the prescribed extension fee fe paid. It 
is currently intended to pay the extension 
fee for the States marked 
wHh a cross below: 



1 1 . Extension des effete du brevet 
euro peon 

La presents demands est egatement 
reputes demands cf extension a tons 
tes Etats non contractants de la CBE 
designes dans la demands interna- 
tionals, avec lesquete extstaient, tors 
du depot de la demands, des aaccords 
d'extension*. Toutefois t'extension 
ne produit ses effets que si (a taxe 
rfextension prescrite est acquittee. 
il est actueilement envisage de payer la 
taxe d'extension pour les Etats dont re 
nom est coche ci-apres: 



□ 


SI 


Stowenien 


Slovenia 


Slovenie 


□ 


LT 


Utauen 


Lithuania 


Utuania 


□ 


LV 


Lettland 


Latvia 


Lettonjs 


□ 


AL 


AJbanien 


Albania 


Albania 


□ 


RO 


Rumanien 


Romania 


Roumanie 


□ 


MK 


EhemaGge jugoslawfeche Republic Former Yugoslav Republic of Macedonia Ex-Repubtxrus yougostave de Macedcine 


□ 






M — 





Ptalz TOi Stastan, mtidmen lErsirockungsak- 
(tommen« nach Druddegiing <f eses Fonr.btala 
in Kraft truton und dte in der irrtematlonaJen 
Anmetdunq basfimmt waren 



Spaca to States w«h which "extension agree- 
ments" enter into fores after this tarn has been 
printed and which were dasignalad in tho Mem*- 
tional application. 



1) Pfovu pour des Etats 6 regard desqusts des « accords 
extension* ertreront en viguau- aproi tknpmszkn 
du present tomuWre et qui ant A*A cesignds dans 
Is demand* internal tonaia. 



12. AutomatischerAbbuchungsauftrag 
(Nur mdglich Wrtnhaber von beim 
EPA gefQhrten teufenden Konten) 

Das EPA wird beauftragt, nach 
Ixl Maftgabe der Vorschriften Qber das 

automatische Abbuchungsverfahren 
faJBge Gebohren und Austagen vom 
untenstehenden laufenden Konto 
abzubuchen. In Bezug auf die Benerv 
nungsgebGhren wird auf FeJd 10.3 
verwiesen. Das EPA wird ferner be- 
auftragt, die ErstreckungsgebOhren 
fUr jeden in Feid 1 1 angekreuzten 
aErstreckungsstaata bis AWauf der 
Grundfrtst zu Direr Zahlung 
abzubuchen, sofem Dvn nteht bis dahin 
sin anderstautender Auftrag zugeht. 

Nummer und Kontoinhaber 



12. Automatic debit order 

(for EPO deposit account ho Wars 
onty) 

The EPO is hereby authorised, under 
the Arrangements for the automatic 
debiting procedure, to debit from the 
deposit account below any fees and 
costs faffing due. For designation fees, 
see Section 10.3. The EPO is also 
authorised, on expiry of the basic period 
for paying the extension fees, to debit 
those fees for each of the "extension 
states" marked wfth a cross in Section 
1 1 . unless Instructed otherwise before 
the said period expires. 



Number and account holder 
28300015 Dow 



12. Ordre de prelevement automato'que 
(unlquement possible pour les 
titulalres de eomptes cou rants 
ouverts aupres de i T OBB) 
Par la presenle, il est demands a rOEB 
de preiever du compte cou rant ci~ 
dessous les taxes et frais venant a 
echeance, confermemsnt a la regie- 
mentation relative au preldvemertl 
automatique. Pour les taxes de 
designation, se reporter a la rubrique 
1 0.3. (I est en outre demands a f OEB de 
preiever, a r expiration du delai norma) 
prevu pour teur paiement, les taxes 
d'extension pour chaque «Etat 
autori&ant f extensions coche a la rubrique 
11, sauf instruction contraire recue avant 
F expiration de ce delai. 

Numero et titulaire du compte 



13. EventueOe Ruckzahlungen auf das 
beim EPA gefohrte laufende Konto 

Nummer und Kontoinhaber 



13. Any reimbursement to EPO 
deposit account 

Number and account holder 
28300015 Dow 



13* Remboursements evenluets a 
effectuer sur te compte courant 
ouvert aupres de fOEB Numero 
et titulaire du compte 



14. Imterschriftjen) des (der) 
AnmeWeits) oder Vertreters 
OrU Datum 



14. Slgnaturefs) of applicant (s) or 
representative 
Place /Date 



14. Signature(s) du (des) demandeur(s) ou 
du mandataire 
Lieu /Date 



Signed at Midland, Michigan 48574. USA 
DOW GLOBAL TECHNOLOGIES INC. 

Bv: ^Too^sa^^ 



, on 



=27 



20 



OS 



Noreen O. Warrick 
Secretary 

Authorized to act on behalf of Applicant 

FOr Angesteilte (Art. 133(3) EPU) mit 
aUgemei ner Vorimacht: 

Nr. No. 



For employees (Art 133(3) EPC) 
having a general authorisation 



toma(n) das (der) U.^erasJchnelen bfta *\ Orucfc. 
uiiL3 wicderhcSBA. Bel jurtslischen Personen 
biflo Buch cto StaDunB c»s (der) Urearmi c fr w cn 
merrofc Oer GcscOschaa in Drjckichrin 



Pteasa type rome<s) into sigratoets). h the 
case of taoal person*, tfie posaion of ihe sionatoy 
wKhfn (he company shot*! oiso be ptrssd. 



Pour les employes (art 133(3) CBE) 
disposant d*un pouvoir general: 

N» 



Lb cu tes noms des alortalainM <Jon«rt tin tndUxjfes 
en carecteres <f in prtii'iene. S*if tf*Lne personno 
cwrsto. ta pesition txxupte au Min do cels-ci par le 
ou tes stotttaires etoit ^sateraent Mrs tndcx^e en 
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Freeman Ben Muir Anna L. Hatt 



5- 3-OS; 7U4am;oow ip Teen 



NLEU 



;9896362523 n tO 

008 03.05.2005 14:44:57 



Europalsches 
Patentarnt 



European 
ratertt office 



Office europ oc n 
des breves 



Einsandef / Sender / Expedites : 

BECK GREENER 



Futwood House 
12, Futwood Place 
London, England 
WC1V 6HR 
United Kingdom 



Fax 



Fax 



D-60293 Mtmchon 
M9-B9) 239 9-0 
a23 6S6 epnu d 
(♦49-89) 23 99-44 65 

P.B. 5818 Pateallaao 2 
NL-2280 HV Rfcw^k 
1+31-70) 340-2040 
31 65 f epo flt 
(♦31-70) 340-3016 



H 0-10956 Benin 
9 1*49-30) 2590 1-0 
Fax (♦49-30) 25901-840 



Bestatigung iter den 
Encyang nachgereicfTter 
untecjagen iut ratentan- 
meJdungefVPaterite befrn 
Europaf schen Patentarnt 



Datum und Ort des Eingartgs sind aus 

der Perforation dleser 

Eingangsbestatigung erstchtttch 

(M ♦ Datum = Elnretehungsort Munchen; 

Datum ohne Zusatz = Einreichungsort 

Den Haag; Datum + B = Einreichungsort 

Berlin) 



ActaoM te ejg ene n t off 
receipt for subsequently 
filed items relating to 
patent applications/patents 
at the European Patent 
Office 



Date and place of receipt are shown by 
the perforation appearing on this receipt 

(M + date = Munich as place of receipt; H 
*■ date = The Hague as place of receipt; 
date + 8 = Berlin as place of receipt) 



Acciis fr do reception a 
I 'Office eufopeen des bre- 
vets de pieces produrtes 
posterieurement au depot 
dTune demands de brevet/ 
a la delivrance cfun brevet 
europeen 

La date el la r»u de reception sont Indl- 
ques par la perforation du present 
accuse de reception 

(M «■ date - pieces recues a Munich: H + 
date = pieces recues a La Haye; date + B 
= pieces recues e Berlin) 



ESngefdchto Untgrl<KjGfi 



Anmeldungs- (und Dlrekflons-*) NrJPaton! Nr. 
Application (and Directorate*) NoiP stent No. 
N de la dsmande (et de ia direction*)^ da 
bwret 



Items filed 



lhr Zeichen 
Your reference 
Voire reference 



Pieces envoyees 



ggfs. Art und Datum dar Untsrtagen*' 
Nature and date of items (optional)" 
Nature et date des pieces (facuttatif)" 



Cover Letter to the EPO (Application No. 03768952.8; Dow Case No. 62619A); 



EPO Form 1200 to enter the regional phase before the EPO; 



Additional Sheet attached to EPO Form 1200 



s 

if s 

im 

sip 
a III 

Mi 



fans bereits bekannf 

Der Eingang der angegebenen 
Unlerlagen wird bestatgL 
Enthatt dlese Spalta keine 
Eintragungen, so vrlrd ledigfich 
bestatigt, daB eine Sendung zu dem 
angegebenen Aktenzeichen einge- 
gangen ist. 



if already known 

The receipt of the items indicated is 
confirmed. 

if this column does not contain any 
entries, it is only confirmed that an 
item has been received for the 
indicated file. 



si deja connu 

La reception des pieces tndiquees 
est confirmee. 

Faute de mention dans cette 
cotonne, Ic present accuse de 
reception se rapporte a une piece 
quelconque envoyee sous la 
reference (ndiquee. 
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J 



Paientamt 



European 
Patent office 



Office 
des brevets 



Einsender / Sender / Expedites : 

BECK GREENER 



Fulwood House 
12, Fulwood Place 
London! England 
WC1V 6HR 
United Kingdom 



Tx 
Fax 



Tx 
Fax 



MQnchen 
M9-89) 2399-0 
523 656 epmo d 
H9-89) 23 99-44 65 

P.B. 5818 Paten flaw 2 
Nl-2280 KV RBswijX 
(+31.70) 340-2040 
31 651 epo nl 
(♦31-70) 340-3016 



® D-1095B Berlin 
« M9-30J 259O1-0 
Fax +49-30) 2590t-840 



Bestatigung uber den 
Elngang nachgefejehter 
Untedagen fur Patentarv 
meJdungefVPatente beim 



Datum und Ort des Eingangs sind aus 
der Perforation dteser 
Eingangsbestatigung erslchtlich 
(M * Oatum = E m retch ung sort Munchen; 
H + Oatum = Einreichungsorl Den Haag; 
Datum ♦ B = Einretchungsort Berlin) 



AcKnowtedgemertt of 
receipt for subsequently 
filed items relating to 
patent applications/patents 
ax tne Duropean resent 
Office 



Dale and place of receipt are shown by 
the perforation appearing on this receipt 

(M ♦ date = Munich as place of receipt; H 
+ date = The Hague as place of receipt: 
date + 8» Berlin as place of receipt) 



A ni a t9e do reception a 
rOffice europeen des bre- 
vets de pieces praduites 
postei leuren cut au depot, 
cfune demande de brevet/ 
a la deJrvrance cfun brevet 
europeen 

La date et le lieu de reception sont fndn 
ques par la perforation du present 
accuse de reception 

(M + date = pieces recues a Munich; H «■ 
date a pieces recues a Le Haye; date + B 
= pieces recues a Berlin) 
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Sngerxachte Urrtettocjen 



Items filed 



AnmekJungs- (und Dire*tions- , ) HUPaleaX Nr. 
Application (and Directorate*) No ./Patent No. 
N de ta demande (el de la directton*)/n do 
brevet_ 



Ihr Zeicherj 
Your reference 
Voire reference 



Pteces envoyfes 



ggrs. Art uod Datum der Untertagen" 
Nature end date of items (opuonaf)** 
Nature et date des pieces (facuBatif)" 



Cover Letter to the EPO (Application No. 03768952,8; Dow Case No. 62619A); 



EPO Form 1200 to enter the regional phase before the EPO: 



Additional Sheet attached to EPO Form 1200 



faUs bereits bekannt 

Der Etngang der angegebenen 
Unterlagen wad bestatigt. 
Enlhalt diese Spatte kelna 
Etnt/agungen, so wfrd ledigGch 
bestatigt daQ eine Sendung zu dem 
angegebenen Akterueichen einge- 
ganger* isL 



if already known 

The receipt of the items indicated is 
confirmed. 

If this column does not contain any 
entries, it is only confirmed that an 
item has been received far the 
indicated file. 



si deja connu 

La reception des pieces ndlquees 
est confirmee. 

Faute de mention dans cette 
co tonne, le present a ecus 6 de 
reception se rapports a une piece 
quelconque envoyee sous la 
reference Indiquee. 



5- 3-05; 7:a*AM;Dow IP Tech 



NLEU 



.9896362523 tt \Q, tO 

010 03.05,2005 14:46:14 



Europaisches 
Pate n ta n t 



Office 
des brevets 



EinsenrJer / Sender / ExperJHeur : 

BECK GREENER 



Futwood House 
12, Fulwood Place 
London, England 
WC1V 6HR 
United Kingdom 



Tx 
Fan 



Tx 
Fax 



0-80298 
[+49 B9) 2399-0 
523 656 epmu d 
M9-69) 23 9944 65 

P.B. 5818 Paleotlaan 2 
Nl-2280 HV RfawijSi 
[♦31-70) 340-2040 
31 651 epo n) 
{♦31-70) 340-3016 



SJ D- 10958 Berfin 
« W9-30) 25901-0 
Fa* (+49-30) 25901-840 



Bestatigung titer den 
Encjang nachgereichter 
Urttedagen fur Patentan- 
iriBldungen/PatefitB beim 
Europaiscten 1 



Datum uad Ort des Elngangs sfnd aus 
der Perforation dieser 
Eingangsbestaligung erslchttich 
(M ♦ Datum = Elnrelchungsort MOnchen; 
H + Oatum = E in reic hung sort Oen Haag; 
Datum + B = E in reic hung sort Berlin) 



AckfKTNMedgement of 
receipt for subsequently 
filed items relating to 
patent applications/patents 
at the I 
Office 



Date and place of receipt are shown by 
the perforation appearing on this receipt 

(M + dale » Munich as place of receipt; H 
♦ dale = The Hague as place of receipt; 
date + B = Berlin as place of receipt) 



Accuse de reception a 
rOffice europeen des bre- 
vets de pieces produites 
post er ! aurei net it au depot 
tfune demands de brevet/ 
a la deJivrance tfun brevet 



La date et le lieu de reception son! Indl- 
ques par la perforation du present 
accuse de reception 

(M + date = pieces re cues a Munich; H + 
date = pieces regues a La Haye; date + 1 
o pieces rogues a Berlin) 



Bngereicftte ifcitert aae n Itemsgjgd Pfeoes gnvoyees 



AnmeWungs- (und Ol/ektlons-*) NrVPatent Nr. 
Application (and Directorate*) Nonpatent No. 
N de la demande (et de la direction *)/n du 
brevet 


thr Zelccen 
Your reference 
Voire rfittrence 


agfe. Art unrJ Oatum der Unterfagen** 
Nature and dale cf items (optional)** 
Nature et date des pieces (facuttatltr* 


1 Cover Letter to the EPO (Application No. 03768952.8: Dow Case No. 6261 9A); 



EPO Form 1200 to enter the regional phase before the EPO; 



Additional Sheet attached to EPO Form 1200 

T 
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falls berefts bekannt 

Der Eingeng der angegebenen 
Unterlagen wtrd bestatigL 
Enihalt diese Spalte keine 
Eintragungen. so wird ledlglich 
bestatigL daB etae Sendung zu dem 
angegebenen Aktenzeichen einge- 
gangen isL 



if already known 

The receipt of the Hems indicated is 
confirmed. 

If this column does not contain any 
entries, Q is only confirmed that an 
item has been received for Ihe 
indicated file. 



si deja connu 

La reception des pieces mdlquees 
est confirmee. 

Faute de mention dans cette 
colonne, le present accuse de 
reception se rapporte a une piece 
quelconque envoyee sous la 
reference indiquee. 





An das Europaische Paten tarn t 


To the European Patent Office 


A foffice europeen des brevets *( 


J 


J Nur for ab 1. Juli 1999 eingereichte 
t intemafionate Anmekiungen! 


Only for international applications /Bed from 
Uuty 1999 onwards! 


Settlement pour tes demsndes intemationa- 
tes deposees a compter du l^juiiiet 1999 ! 




Eintritt in die 
europaische Phase (EPA 
als Bestimmungsamt 
oder ausgewahltes Amt) 


Entry into the 
European phase (EPO as 
designated or elected 
Office) 


Entree dans la phase 
europeenne (I'OEB 
agissant en qualite d'Office 
designe ou elu) 




Europaische AnmeJdenummer oder, falls 
nicht bekannt, PCT-Aktenzeichen oder 
PCT-Veroff entiichungs nummer 


European application number, or, if not 
known, PCT application or publication 
number 

03768952.8 


Numero de depot de la demande de brevet 
europeen ou, a defaut, numero de depot 
PCT ou de publication PCT 




Zeichen des AnmeWers oder Vertreters 
(max. 15 Positioner!) 


Applicant's or representative's reference 
(max. 15 spaces) 

6261 9 A 


Reference du demandeur ou du mandataire 
(15 caracteres ou espaces au maximum) 




1. Anm elder 

Die Angaben uber den (die) Anm elder 
sind in der intemationalen VerOffentli- 
chung enthalten Oder vom Intematio- 
nalen BQro nach der intemationalen 
Veroff entlichung vermerkt werden. 


1. Applicant 

Indications concerning the applicant(s) 
are contained in the international publi- 
cation or recorded by the Internationa} 
Bureau after the international publi- 
cation. 


1. Demandeur 

Les indications concern ant te(s) de- 
mandeur(s) ftgurent dans la publication 
internationale ou ont ete enregistrees 
par le Bureau international apres la 
publication internationale. 


□ 


Anderungen, die das Internationale 
BQro noch nicht vermerkt hat, sind auf 
einem Zusatzblatt angegeben. 


Changes which have not yet been 
recorded by the International Bureau 
are set out on an additional sheet. 


Les chang em en ts qui n'ont pas encore 
ete enreg ist res par le Bureau international 
sont indiques sur une f euille additionetle. 




Zustellanschrift 
(siehe Merkbtatt It, 1) 


Address for correspondence 

(see Notes II, 1) 


Adresse pour la correspondence 

(voir notice 11,1) 




2. Vertreter 


2. Representative 


2. Mandataire 


fxl 


Name (Nur einen Vertreter angeben, Name (Name only one representative Nom (Nlndiquer qu* un seul 
der in das europaische Paten treg is ter who will be listed in the Register of mandataire, qui sera inscrit au Registre 
eingetragen und an den zugesteM European Patents and to whom europeen des brevets et auque) 
wird) ^ notification wiQ be made) signification sera faite) 

EPO - DG 1 John Raynor 

Geschaftsanschrift Address of place of business Adresse professionnelie 

ft e Ac BECK GREENER , Fulwood House, 12, Fulwood Place, London, 
U 0. U3. *,U> England, WC1V 6HR, United Kingdom 

Telefon Telephone Telephone 
V09) 44-207-405-0921 

Telefax Telex v *-^ Fax Telex Telefax Telex 

44-207-405-8113 


Weitere(r) Vertreter auf Zusatzblatt 


Additional representatives) on 
additional sheet 


Autre(s) mandataire(s) sur feuille 
additionnefle 




3. Votlmacht 


3. Authorisation 


3. Pouvolr 


□ 

1 1 


EinzelvoOrnacht ist beigefOgt. 


Individual authorisation is attached. 


Un pouvoir special est joint 


□ 


AHgemetne Voflmacht ist registriert 
unter Nummer. 


General authorisation has been 
registered under No: 


Un pouvoir general a ete en regis ue 
sous le n° : 


□ 


Aflgemeine Vollmacht ist eingereicht 
aber noch nicht registriert. 


A general authorisation has been filed, 
but not yet registered. 


Un pouvoir genera) a ete depose, mais 
(Vest pas encore en registre. 


□ 


Die beim EPA als PCT-Anmeldeamt 
eingereichte Voflmacht schfieflt 
ausdrockfich die europaische Phase ein. 


The authorisation filed with the EPO 
as PCT receiving Office expressly 
includes the European phase. 


Le pouvoir genera! depose a rOEB 
agissant en qualite d*offlce recepteur au 
trtre du PCT s'appfique expressement a 
la phase europeenne. 
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4. PrQfungsantrag 

Htermit wind die Pruf ung der AnmeJ- 
dung gemaa Art. 94 EPU bean tragi 
Die PrOfungsgebOhr wird (wurde) 
entrichtet 



PrQfungsantrag in einer zugetassenen 

Nichtamtssprache 

(siehe Merkbtatt III, 5.2): 



Request for examination 
Examination of the application under 
Art. 94 EPC is hereby requested. 
The examination fee is being (has 
been, will be) paid. 



Request for examination in an 
admissfole non-BPO language 
(see Notes III, S.2): 



4. Requite en examen 

t! est demande que sort examinee, la 
demande de brevet con form 6m ent 
a Tart. 94 CBE. II est (a ete, sera) 
precede au paiement de la taxe 
d'examen. 

Requite en examen dans una langue 
non officiate autonsee 
(voir notice UK 5.2): 



□ 



5. Abschriften 

Zusatzliche Abschrift(en) der im 
erganzenden europaischen 
Recherchenbericht angefohrten 
Schriftstuckewird (werden) beantragt. 



Anzahl der zusatziichen Satze von 
Abschriften 



5. Copies 

Additional copy (copies) of the 
documents cited in the supplementary 
European search report is (are) 
requested. 



Number of additional sets of copies 



Copies 

Priere de fournir une ou plusieurs 
copies supplementaires des 
documents cites dans le rapport 
complementaire de recherche 
europeenne. 

N ombre de jeux supplementaires 
de copies 



6. FQr das Verfahren vor dem EPA 
bestimmte Untertagen 



6. Documents intended for pro- 
ceedings before the EPO 



Pieces destinees a la procedure 
devant TOEB 



6.1 Dem Verfahren vor dem EPA ate 
Bestimmungsamt (PCT I) sind fcV 
gende Untertagen zugrunde zu teg en. 

die vom Intemationalen Boro ver- 
offentlichten Anmeldungsunterlagen 
(mit alien AnsprOchen, Beschreibung 
und Zeichnungen), gegebenenfails mit 
den geanderten AnsprOchen nach Art 
19 PCT 



6.1 Proceedings before the EPO as 
designated Office (PCT I) are to be 
based on the following documents: 

the application documents pub- 
lished by the International Bureau 
(with all claims, description and 
drawings), where applicable with 
amended claims under Art 19 PCT 



6.1 La procedure devant rOEB agissant en 
qualite <f office designs (PCT I) doit se 
fonder sur les pieces suivantes : 

tes pieces de la demande publiee par 
le Bureau international (avec toutes les 
revindications, ta description et tes 
dessins), eventueflement avec les 
revendications modifiees conform 6- 
ment a farticte 19 du PCT 



| | soweH sie nicht ersetzt werden unless replaced by the amend- dans la mesure ou eiJes ne sort pas 

1 — 1 durch die beigefogten merits enclosed. rernplacees par les modifications 

Anderungen. jointes. 

Faffs notig, sind KtarsteBungen auf Where necessary, clarifications must Le cas eche*ant, des explications 

einem Zusatzbtatt einzureichen ! be submitted on a separate sheet! doh/ent etre jointes sur une feude 

additionneBe! 



□ 



6.2 Dem Verfahren vor dem EPA als 
ausgewMhltem Amt (PCT li) sind fol- 
gende Untertagen zugrunde zu legen: 

die dem Intemationalen vortaufigen 
Pruf ungsbericht zugrunde gelegten 
Untertagen einschlieBlich seiner 
eventueilen An lag en 
(Sofche Antagen mOssen immer 
betgefogt werden) 

soweH sie nicht ersetzt werden 
durch die beigefugten Anderungen. 



Falls notig, sind KtarsteBungen auf 
einem Zusatzbtatt einzureichen! 



Sind dem EPA ate mit der intematio- 
nalen voriSufigen PrOfung beauftragten 
Behorde Versuchsberlchte zugegan- 
gen, dOrfen diese dem Verfahren vor 
dem EPA zugrunde geiegt werden. 



6.2 Proceedings before the EPO as 
elected Office (PCT II) are to be 
based on the following documents: 

the documents on which the inter- 
national preliminary examination 
report Is based, including its possible 
annexes 

(Such annexes must always be tied) 



unless replaced by the amend- 
ments enclosed. 



Where necessary, clarifications must 
be submitted on a separate sheet 1 



If the EPO as International Preliminary 
Examining Authority has received test 
reports, these may be used as the 
baste of proceedings before the EPO. 



6.2 La procedure devant rOEB agissant 
en qualite d'office elu (PCT (I) doit 
se fonder sur tes pieces suivantes : 

tes pieces sur lesquelles se fonde le 
rapport d'examen preliminaire 
international, y compris ses annexes 
eventuefles 

(De teOes annexes sont toujours a 
joindre) 

dans la mesure ou elJes ne sont pas 
rernplacees par les modifications 

jointes. 



Le cas 6ch6ant des expdeathns 
doh/ent Gtre jointes sur une feuiDe 
adoWonneOe! 

Si TOEB, agissant en qualite cf ad mi- 
nistration chargee de r exam en preli- 
minaire international, a recu des 
rapports d'essais, ceux-b peuvent 
constituer la base de la procedure 
devant f OEB. 
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7. Gbersetzungen 7. 
BeigefOgt sindjdte nachfolgend 
angekreuzten Gbersetzungen in einer 
der Amtssprachen des EPA (Deutsch, 
Englisch, FranzOsiscn): 


Translations 

Translations in one of the official 
languages of the EPO (English, French, 
German) are enclosed as crossed 
below. 


7. Traductions 

Vous trouverez, ci-joint, les 
traductions cochees ci-apres dans 
Tune des langues officielles de I'OEB 
(allemand, anglais, francais): 




• Im Verfahren vor dem EPA ais 
Bestimmungsamt Oder 
ausgewShttem Amt (PCT Ml): 


• In proceedings before the EPO 
as designated or elected Office 
(PCT 1*10: 


• Dans la procedure devant tVEB 
agissant en quatrte d'Office 
designe ou eJu (PCTI+ IQ: 


□ 


Obersetzung der ursprGnglich 
elngereichten internationalen 
Anmeldung (Beschreibung, 
Ansproche, etwaige Textbestand- 
teile in den Zeichnungen), der 
veroffentfichten Zusammenfassung, 
und etwaiger Angaben uber biologisches 
Material nach Regel 13* 3 und 13*4 
PCT 


Translation of the international 
application (description, claims, 
any text in the drawings) as 
originally filed, of the abstract as 
published and of any indication 
under Rule 13*3 and 13*4 PCT 
regarding biological material 


Traduction de la demande Inter- 
nationale telle que deposee 
initialement (description, revendi- 
cations, textes figurant event uelle- 
ment dans les dessins), de rabrege - 
publie, et de toutes indications 
visees aux regies 13*. 3 et 13* .4 
du PCT concern ant le materiel 
biotogique 


□ 


Obersetzung der priority tsbegrtin- 
denden Anmeldung(en) 


Translation of the priority appli- 
cations) 


Traduction de la (des) demanded) 
ouvrant le droit de priorite 


□ 


Es wird hiermit erWart, dafi die 
intemationale Anmeldung in ihrer 
urspOrngtich eingereichten Fassung 
erne vollstandige Obersetzung der 
fruheren Anmeldung ist (Regel 38(5) 
EPU) 


It is hereby declared that the 
international application as originally 
filed is a complete translation of the 
previous application (Rule 38(5) 
EPC) 


II est declare par la presente que la 
demande intemationale telle que 
deposee initialement est une traduction 
integrate de la demande anterieure 
(regie 38(5) CBE) 




• ZvsSUlich im Verfahren vor dem 
EPA ais Bestimmungsamt (PCT I): 


• In addition, in proceedings before 
the EPO as designated Office 
(PCTQ: 


• De plus, dans fa procedure devant 
FOEB agissant en quaSte d'Office 
designe (PCTQ: 


n 


Obersetzung der nach Art. 19 PCT 
geanderten AnsprQche nebst 
Erklarung, falls diese dem Verfahren 
vor dem EPA zugrunde getegt 
werden solten (siehe FeW 6) 


Translation of amended claims and 
any statement under Art. 1 9 PCT, if 
the claims as amended are to form 
the basis for the proceedings before 
the EPO (see Section 6) 


Traduction des revendications 
modifiees et de la declaration f arte 
con form em ent a rarticle 19 du PCT, si 
la procedure devant fOEB doit etre 
fondee sur les revendications modifiees 
(voir la rubrique 6) 




♦ ZusStztich im Verfahren vor dem 
EPA ais ausgewShttem Amt 
(PCT If): 


• in addition, in proceedings before 
the EPO as elected Office (PCT 

tO: 


• De plus, dans (a procedure devant 
fOEB agissant en quaMe d'Office 
&u(PCTI0: 


□ 


Obersetzung der Anlagen zum 
internationalen vortaufigen 
Prufungsbericht 


Translation of any annexes to the 
international preliminary exami- 
nation report 


Traduction des annexes du rapport 
d'examen prelimfnalre international 


n 
\ — j 


8. Biologisches Material 8. 
Die Erfindung bezieht sich auf bzw. 
Verwendet biologisches Material, das 
nach Regel 28 EPO hintertegt worden 
ist. 


Biological material 
The invention relates to and/or uses 
biological material deposited under 
Rule 28 EPC. 


8. Matiere biotogique 

L'invention conceme et/ou utilise de 
la matiere biotogique, deposee 
conformement a la regie 28 CBE. 


□ 


Die Angaben nach Regel 28(1 )c) EPU 
(falls noch nicht bekannt, die 
Hinterlegungsstelfe und das (die) 
Bezugszeichen [Mummer, Symbole usw.] 
des Htrttenegers) sirtd in der 
internationalen Veroffentlichung oder in 
der gema& Feld 7 eingereichten 
Obersetzung enthaJten auf: 


The particulars referred to in 
Rule 28(1Mc) EPC (if not yet known, the 
depository institution and the 
identification references) [number, 
symbols etc.] of the depositor) are given 
in the international publication or in the 
translation submitted under Section 7 
on: 


Les indications visees a la regie 
28(1 )c) CBE (si pas encore conn ties, 
fautorite de depot et la (les) references) 
^identification [numero ou sym boles etc.] 
du deposant) fig u rent dans la publication 
intemationale ou dans une traduction 
produrte conformement a la rubrique 7 a 
la /aux 




Seite(n)/Zefle(n) 


page(s)/Iine(s) 


page(s)/Bgne(s) 




Die Empfangsbescheinigung(en) der 
HinterlegungssteDe 


The receipts) of deposit issued by 
the depositary institution 


Le(s) recepisse(s) de depot deflvre(s) 
par Tautoritede depot 


□ 


ist (stnd) bagefDgt 


is (are) enclosed 


est (sent) joints) 


□ 


wird (werden) nachgereicht 


win be filed at a later date 


sera (seront) produ9(s) ulterieurement 


□ 


Verzicht auf die Verpffichtung des 
Antragsteflers nach Regel 28(3) auf 
qesondertem SchriftstOck 


Waiver of the right to an undertaking 
from the requester pursuant to Rule 
28(3) attached. 


Renonciation, sur document distinct, a 
rengagement du requerant an litre de 
la regie 28(3). 
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□ 



□ 



□ 



□ 



Nucleotide und Aminosaure- 
sequenzen 

Die nach Regeln 5.2 und 13^ PCT 
sowie Rege) 1 1 1 (3) EPO erf orderlt- 
chen Untertagen liegen dem EPA 
bereits vor. 

Das schrtftJiche Sequenzprotokoil wird 
anliegend in einer Amtssprache des 
EPA nachgereicM. 

Das Sequenzprotokoil gent nicht 
Qber den Inhalt der AnmekJung in 
der ursprunglich eingereichten 
Fassung hinaus. 

Der vorgeschriebene Datentrflger ist 
beigefOgt. 

Die auf dem Datentrager gespei- 
cherte Information stimmt mil dem 
schrrftlichen Sequenzprotokoil 
Qberejn. 



10. BenennungsgebQhren* 



□ 



10.1 Es ist derzett beabsichtigt, den sie- 
benfachen Betrag einer Benennungs- 
gebOhr zu entrichten. Damit g eft en die 
BenennungsgebQhren for alle 
Vertragsstaaten des EPU 1 ate ent- 
richtet (Art. 2 Nr. 3 GebO), soweit sie 
in der intemationalen Anmeldung 
bestimmt sind. 

10.2 Abwetchend von der Erklarung in Nr. 
10.1 ist derzeit beabsicntigt, weniger 
als sieben BenennungsgebQhren for 
folgende in der intemationalen An- 
meldung bestimmte Vertrags- 
staaten des EPO 2 zu entrichten: 



(Dl 



raCZL 

(3)0. 



Soweit unter Nr. 10.2 Vertragsstaaten 
aufgef Qhrt sind, wird beantragt, f Or die 
dort nicht aufgef Qhrten Vertragsstaaten 
von der Zustellung einer Mrttetlung nach 
Regel 108(3) EPU abzusehen. 



10.3 Wird em automatischer 

Abbuchungsauftrag erteilt (Fetd 12), 
so wird das EPA beauftragt, bei Ab-teuf 
der Grundfrist nach Regel 107(1)d) 
EPO den siebenfachen Betrag einer 
BenennungsgebQhr abzubuchen. Ist 
eine Erklarung nach Nr. 10.2 
abgegeben worden, so sollen die 
BenennungsgebQhren nur for die dort 
angegebenen Vertragsstaaten 
abgebucnt werden, sofem dem EPA 
nicht bis zum Ablauf der Grundfrist ein 
anderslautender Auftrag zugeht 



Nucleotide and amino acid 
sequences 

The items necessary in accordance 
with Rules 5.2 and 13** PCT and Rule 
1 1 1 (3) EPC have already been furnished 
to the EPO. 

The written sequence listing is 
furnished herewith in an official 
language of the EPO. 

The sequence listing does not 
include matter which goes beyond 
the content of the application as 
fited. 

The prescribed data carrier is enclosed. 



The information recorded on the 
data carrier is identical to the 
written sequence listing. 



Sequences de nucleotides 

et d'acides amines 

Les pieces requises seton les regies 

5.2 et 13 to PCT et la regie 111 (3) CBE 

ont deja ete deposees aupres de fOEB. 

La liste de sequences ecrite est 
produite ci-joint dans une des langues 
officienes de TOEB. 

La liste de sequences ne contient 
pas tfelements s'etendant au-dela 
du contenu de la demande telle 
qu'eile a ete deposee. 

Le support de donnees present est 
joint. 

L'information figurant sur le 
support de donnees est identique 
a celle que contient la liste de 
sequences ecrrte. 



10. Designation fees* 

10.1 It is currently intended to pay seven 
times the amount of the designation fee. 
The designation fees for all the EPC 
contracting states 1 designated in the 
international application are thereby 
deemed to have been paid (Art. 2 No. 3 
Rfees). 



10. Taxes de designation* 

10.1 II est actuellement envisage de payer un 
montant correspondant a sept fois la 
taxe de designation. Les taxes de 
designation sont ainsi reputees payees 
pour tous les Etats contra ctants de 
la CBE 1 deslgnes dans la demande 
Internationale (art. 2, point 3 du RRT). 



10.2 The declaration in No. 10.1 does not 
apply. Instead, it is currently intended to 
pay fewer than seven designation fees 
for the following EPC contracting 
states 2 designated in the international 
application: 



10.2: Contrairement a ce qui est indique au 
n° 10.1, il est actuellement envisage 
de payer molns de sept taxes de 
designation pour tes Etats 
contractants de la CBE 2 suivants 
designes dans la demande 
Internationale 



<5)[=L 

(6) 



If contracting states are indicated under 
No. 10.2. it is requested that no 
communication under Rule 108(3) EPC 
be issued for contracting states not thus 



10.3 If an automatic debit order has been 
issued (Section 12). the EPO is 
authorised, on expiry of the basic period 
under Rule 107(1)(d) EPC, to debit seven 
times the amount of the designation fee. 
If states are indicated under No. 10.2. the 
EPO will debit designation fees only for 
those states, unless instructed otherwise 
before the basic period expires. 



Si des Etats contractants sont 
mentionnes au n° 10.2, pnere de ne pas 
proceder a la signification d'une 
notification prevue par les regie 108(3) 
CBE pour les Etats contractants n'ayant 
pas ete y mentionnes. 

10.3 Si un ordre de prelevement auto-matique 
est donne (rubrique 12), il est demande a 
I'OEB de pretever, a respiration du delai 
normal vise a la regie 107(1)d) CBE. un 
montant correspondant a sept fois la taxe 
de designation. Si une declaration a ete 
faite au n° 10.2, les taxes de designa-tion 
ne sont a pretever que pour les Etats 
contractants qui y sont indiques, sauf 
instruction contraire recue par TOEB 
avant ("expiration du delai normal. 



Form 1200 (01.02) nur verwenden fin 
WamatfanaJe AnmefcJungen. die ab 1. Jufi 1999 
etngeretcM worden sind. 



Use Form 1 200 (01.02) only for international 
applications fried from 1 Jury 1999 onwards. 



Veuillez utiiiser to formutaire 1200 (01.02) 
seuJement pour tes demandes internalionales 
dep os ees a compter du 1**Jufllet 1999. 



ISumd boi OnxMegung: 20 Vertragsstaaten. und zwar / Status when this form was printed: 20 corarac tinp states, namely / Situation a la date dim pression: 20 Etats contractants. a savotn AT 
OstErre^/ Austria /Auriche. BE BeJgjen / Betgiun / BeSgique. CH/U Schweiz und Uechtenstein/ Switzerland and Liechtenstein / Suisse et Liechtenstein. CY Zypem / Cyprus / Chypra, DE 
DeutecWand/ Germany /ADemanga. DK Danemark / Denmark / Danemark. ES Spanien / Spain / Espagne, R Fmntand / Rntend / Rrtarwte. FR Frankreich / France / France. GB Vereinjgtes 
KOnigrejch / United Kingdom / Royaurne-Uni. GR Gnecheniand / Greece / Grace. IE Hand / Ireland / trtandD, IT Ballen / tlary / ttafie, LU UoEmburg/Luxemboi^/ Uaembc**^ MC Monaco/ 
Monaco / Monaco. KL Ntedertenoe / rtethcrtands / Pays-Bas. FT Portugal / Portugal / Portugal, SE Schweden / Sweden / Suede, TR Turkei / Tukey / Turquia 

2Fur Ttrt8 l n "[ rnOglich. tails in dei irtemationalen Anmeldung am Oder nach dem 1. November 2000 bestimmL / For Turkey possiPto ortfy if designated in the international appticatjon on or after 1 
November 2000. /Encequi conceme Turquie. seutement si ta designation e ete efrectuee dam la demande trtterrtattonale le 1"novemore 2000 ou a une date uttaneure. 
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11. Erstreckung des europaischen 
I! Patents 

Diese Anmeldung gilt auch aJs Er- 
streckungsantrag fOr alle in der tnter- 
nationalen Anmeldung bestimmten 
Nicht-Vertragsstaaten des EPO, mil 
den en bei Einreichung der intematio- 
nalen Anmeldung »Erstrekkungsab- 
kommena in Kraft waren. Die Erstreck- 
ung wird jedoch nur wirksam, wenn die 
vorgeschriebene ErstreckungsgebOhr 
entrichtet wird. Es ist derzeit 
beabsichtigt, die ErstreckungsgebOhr for 
die nachfolgend angekreuzten Staaten zu 
enlrichlen: 



E 



1 1 . Extension of the European patent 

This application is also considered as 
being a request for extension to all the 
non-Contracting States to the EPC 
designated in the international 
application with which "extension 
agreements 0 were in force on the date 
of fifing the international application. 
However, the extension only takes effect 
if the prescribed extension fee is paid. It 
is currently intended to pay the extension 
fee for the States marked 
with a cross below: 



11. Extension deseffets du brevet 
europeen 

La presents demande est egalement 
repute© demande rf extension a tous 
les Etats non contractants de la CBE 
destgnes dans la demande Interna- 
tionale, avec tesquels existaient, tors 
du depot de la demande, des a accords 
d'extension*. Toutefois I'extension 
ne produit ses effets que si la taxe 
d'extension prescrite est acquittee. 
II est actuellement envisage de payer la 
taxe d'extension pour les Etats dont le 
nom est coche ci-apres: 



□ 


SI 


Slowenien 


Slovenia 


Siovente 


□ 


LT 


Litauen 


Lithuania 


Utuanie 


□ 


LV 


Lett land 


Latvia 


Lettonie 


□ 


Al_ 


Albanien 


Albania 


Albania 


□ 


RO 


Rumanien 


Romania 


Roumanie 


□ 


MK 


Ehemalige jugoslawische Republik 
Mazedonien 


Former Yugoslav Republic of Macedonia 


Ex-Republique yougostave de Macedoine 


□ 




D 


i) 


D 














Plata Sir Staaten, mil denen »Erstreckungsab- 
kommene nach Drucklegung dieses Formbtatts 
in Kraft tret en und die in der intemairanalen 
Anmeldung besb'mmt waren. 


1 ) Space for States with which "extension agree- 
ments" enter into force after this form has been 
printed and which were designated in the interna- 
tional application. 


1) Prevu pour des Etats a regard desquefs des « accord 
d'extension* entreront en vigueur apres rimpression 
du present formulaire et qui ont ete designes dans 
(a demande internationals. 



12. Automatischer Abbuchungsauftrag 
(Nur mdglich fQr Inhaber von beim 
EPA gefOhrten laufenden Konten) 

Das EPA wird beauftragt, nach 
Ixl MaOgabe der Vorschriften Ober das 

automatische Abbuchungsverfahren 
failige GebOhren und Auslagen vom 
untenstehenden laufenden Konto 
abzubuchen. In Bezug auf die Benen- 
nungsgebUhren wird auf Feld 10.3 
verwlesen. Das EPA wird femer be- 
auftragt, die ErstreckungsgebOhren 
fOr jeden in FeJd 1 1 angekreuzten 
»Erstreckungsstaat« Die Ablauf der 
Grundfrist zu ihrer Zahlung 
abzubuchen, sofem ihm nicht bis dahin 
ein anderslautender Auftrag zugeht 

Nummer und Kontoinhaber 



12. Automatic debit order 

(for EPO deposit account holders 
only) 

The EPO is hereby authorised, under 
the Arrangements for the automatic 
debiting procedure, to debit from the 
deposit account below any fees and 
costs falling due. For designation fees, 
see Section 1 0.3. The EPO is also 
authorised, on expiry of the basic period 
for paying the extension fees, to debit 
those fees for each of the "extension 
states" marked with a cross in Section 
1 1 , unless instructed otherwise before 
the said period expires. 



Number and account holder 
28300015 Dow 



12. Ordre de prelevement automatique 
(unlquement possible pour les 
titulalres de comptes courants 
ouverts aupres de I'OEB) 
Par la presente, il est demande a rOEB 
de prelever du compte courant ci- 
dessous les taxes et frais venant a 
echeance, conformement a la regie- 
mentation relative au prelevement 
automatique. Pour les taxes de 
designation, se reporter a la rubrique 
10.3. II est en outre demande a I'OEB de 
prelever, a ('expiration du delai normal 
prevu pour teur paiement, les taxes 
d'extension pour chaque «Etat 
autorisant Pextensionc coche a la rubrique 
1 1 , sauf instruction contraire recue avant 
['expiration de ce delai. 

Numero et titulaire du compte 



13. Eventuefle ROckzahlungen auf das 
beim EPA gefuhrte laufende Konto 

Nummer und Kontoinhaber 



13. Any reimbursement to EPO 
deposit account 



Number and account 
28300015 Dow 



13. Remboursements eventuete a 
effectuer sur le compte courant 
ouvert aupres de POEB Numero 
et titulaire du compte 



14. Unterschrift(en) des (der) 
Anmelder(s) Oder Vertreters 
Ort / Datum 



14. Signatures) of applicant(s) or 
representative 
Place /Date 



14. Signature^) du (des) demandeur(s) ou 
du mandataire 
Lieu / Data 



Signed at Midland, Michigan 48674, USA 
DOW GLOBAL TECHNOLOGIES INC. 



J?7 
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OS 



Bv: ( y]siruiQ^r^rftc^^ 



Noreen D. Warrick 
Secretary 

Authorized to act on behalf of Applicant 

FOr Angestellte (Art. 133(3) EPO) mit 
allgemeiner VoHmacht 

Nr. 



For employees (Art 133(3) EPC) 
having a general authorisation 

No. 



Nsmefn) des (dor) UnteraaJchneten bitto tn Orucfc- 
schrift w ia derhoten. Bd Matbchen Personen 
bitte ouch <fie Staflung des (der) Untenektwetan 
innerhalb der Gemdlscnafl in Dnx*uKtu« 



Please type name(») under signature*), tn the 
case of legal persons, the position erf the signatory 
w&hm the company should afso be printed. 



Pour les employes (art 133(3) CBE) 
disposant d*un pouvolr general: 
N° 



Le ou les noma des s i g nataite s doKent etre tneflques 
en caraete fes tfimprfmene. S*3 s'agtf d*une personne 
morale, ta position occupee eu sain de celte-ci par le 
ou tes signataires doa eoaSement etre indiquee en 
i-*^ K^k dTinyirhnerie. 
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SENT VIA FAX 

#9-011-31-70-340-3016 

THIS TRANSMISSION = 10 PAGES TOTAL 




EUROPEAN PATENT OFFICE 



P.B. 5818-Patentlaan2 
NL-2280 HV Rijswijk 
THE NETHERLANDS 



RE: ENTRY INTO THE REGIONAL PHASE BEFORE THE EPO 
FROM PCT APPLICATION NO. PCT/US03/36483 
EPO APPLICATION NO. 03768952.8 
APPLICANT(S): DOW GLOBAL TECHNOLOGIES INC. 
DEADLINE UNDER ARTICLE 39(1): 13 June 2005 
(CaseNo.62619A) 

Dear Sir/Madam: 

Enclosed are EPO Form 1200 (pages .1 through .5) to effect entry into the regional phase 
before the EPO for the above-identified International application. We have authorized 
Automatic Debit Order. 

Form 1037 ("Acknowledgment of receipt for sender") is also enclosed, in triplicate. 

We have named a registered European representation in Box No. 2 of EPO Form 1200.1 .. We 
have also enclosed an additional sheet naming additional representatives. 

Very truly yours, 

DOW GLOBAL TECHNOLOGIES INC. 




EPO - DG 1 



cc: BECK GREENER 



QG.B5.2Z3 



Fuhvood House 
12, Fuhvood Place 
London, England WC1 V 6HR 
UNITED KINGDOM 




Post Office Box 1967 

Midland. Michigan 48641-1987 USA 

Facsimile No.: (989) 636-3237 
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